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TRAXSACTIOXS 

OF    THE 

TENTH    ANNUAL    ^lEETING 

OF   THE 

AMERICAN  LARYNGOLOGICAL,  RHINOLOGICAL  AND 
OTOLOGICAL   SOCIETY, 

Held  in  Chicago,  May  30.  31  and  June  i,  1904. 


An  address  of  welcome  was  delivered  by  Frank  Billings, 
M.D.,  of  Chicago,  on  behalf  of  the  local  medical  profession,  after 
which  the  President,  Norval  H.  Pierce,  ]\I.D.,  delivered  his  ad- 
dress. 

address  of  the  president. 

Ladies  and  Gentlemen,  Fellozcs  of  the  American  Laryngolog- 
ical,  Rhinological  and  Otological  Society. — It  is  our  great  honor 
to  officially  open  the  proceedings  of  the  tenth  annual  meeting  of 
this  Society.  We  now  begin  the  completion  of  the  first  decade 
of  development,  and  in  reviewing  the  achievements  of  its  mem- 
bers dviring  this  time  of  its  existence,  we  find  ample  cause  for  much 
normal  pride  and  inspiration,  for  we  may  justly  feel  that  by  our 
work  we  have  furnished  our  modicum  to  the  general  sum  of  ad- 
vancement which  has  taken  place  the  world  over. 

In  glancing  over  the  program  of  the  present  meeting,  and  that 
of  the  first  one,  we  gain  an  exact  idea  of  the  great  changes  which 
have  been  wrought  in  our  special  domain  during  the  life  of  this 
Society.  Ten  years  ago  it  was  hardly  more  than  a  matter  of 
sprays  and  spurs,  of  snares  and  syringes.  Now,  we  are  firmly 
emplaced  on  a  broad  surgical  basis.  No  longer  do  we  confine 
ourselves  to  intralaryngeal,  intranasal  or  intraaural  operations, 
but  by  most  radical  external  surgical  procedures  we  aim  to  cure 
the  most  extensive  disease  of  the  nose  and  accessory  sinuses,  the 
larynx  and  pharynx,  the  ear  and  neighboring  parts  within  the 
cranial  cavity.  This  change  has  taken  place  gradually. 
It  took  years  of  endeavor  to  set  the  bounds  of  laryngos- 
copy, rhinoscopy  and  otoscopy.  But  latterly,  by  the  work 
of  Killian.  Jansen  and  many  of  our  own   Fellows,  the  advance 
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has  been  more  rapid,  so  that  at  the  present  time  tlie  well-rounded 
and  successful  specialist  must  not  only  possess  that  special  skill 
and  dexterity  which  enable  him  to  successfully  examine  the  lar- 
ynx, the  nose,  with  the  orifices  of  the  several  accessory  sinuses; 
the  ear.  both  by  otosco])y  and  by  means  of  the  complex  func- 
tional tests,  but  he  must  combine  with  this  a  broad  surgical  knowl- 
edge eqnal  to  that  of  the  general  surgeon,  and  an  ever-accessible 
knowledge  of  regional  anatomy  superior  thereto. 

Thus  have  we  clearly  proved  t)ur  right  to  exist  as  specialists 
and  members  of  the  surgical  department  of  the  great  science  and 
art  of  medicine. 

Hut  mav  I  express  a  fear  that  the  iiendulum  may  swing  too 
far  in  the  direction  toward  radicalism  ?  With  the  technique  of  the 
external  operation  firmly  in  our  grasjx  are  we  not  liable  to  resort 
to  them  i)rematurely — to  forget  the  much  that  may  be  done  by 
more  conservative  local  measures?  Let  us  not  cease  to  cultivate 
to  its  highest  development  that  special  manipulative  dexterity  in 
the  local  examination  and  treatment  of  the  nose,  throat  and  ear 
which  has  made  men  like  ^NlacKenzie,  Stoerk,  Chiari,  Politzer  and 
many  others  among  our  own  members  famous,  and  which  is  fol- 
low^ed  in  suitable  cases  by  the  most  brilliant  results.  I  do  not  be- 
lieve that  it  is  necessary  to  warn  the  members  of  this  Society 
against  what  Dr.  Goodhart  denominates  a  "lust  for  operating," 
though  there  is  abroad  in  the  land  a  tendency  to  meddlesome  sur- 
gical interference,  especially  in  nasal  disease.  To  quote  Sir  Felix 
Semon,  "Xot  onlv  is  local  or  operative  interference  in  these  parts 
resorted  to  in  numberless  cases,  where,  to  say  the  least,  it  is  not 
required ;  not  only  do  operations  of  inestimable  value  in  really 
suitable  cases  become  discredited  through  being  performed  whole- 
sale;  not  only  is  the  old  war-cry  against  specialism,  namely,  that 
it  engenders  narrow-mindedness,  heard  again,  and  this  time,  I  am 
afraid,  with  greater  justification  than  on  previous  occasions;  but 
worse  of  all.  laryngology  and  rhinology  as  a  wdiole  are  being 
held  responsible  for  the  over-zeal  of  our  advanced  section."  Under 
these  circumstances  no  apology  is  needed  for  a  serious  protest 
coming  from  within  against  the  "lust  of  operating." 

The  future  of  this  Society  is  assured.  It  is  ordained  to  ex- 
ercise the  most  profoimd  influence  on  the  growth  of  laryngology, 
rhinology  and  otology  in  this  country,  and  no  more  valuable  func- 
tion will  it  perform  than  that  which  keeps  its  members  in  balance, 
curbing  the  intemperate  and  quickening  the  too  expectant  mem- 
bers, inspiring  the  younger  men  to  high  ideals  and  supporting  by 
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their  sympathy  the  older,  as  we  pass  down  into  the  vale.  For 
here  we  have  an  open  forum.  In  no  other  Society  with  which  I 
am  acquainted  is  the  esprit  dc  corps  so  marked  as  in  the  American 
Society.  The  past  history  of  our  Society  is  a  clear  record.  We 
have  nothing  to  be  ashamed  of.     ]\Iay  the  future  be  as  bright. 

REPORT    OF    MEETING    OF    MIDDLE    SECTION 

Dr.  Chevalier  Jackson  said  it  was  the  custom  for  the  chairman 
of  sections  to  make  a  report  each  year,  and  then  recommend  the 
abolition  of  the  sections.  A  wet  blanket  was  put  on  sectional 
work  in  the  shape  of  a  resolution  presented  at  the  last  meeting 
of  the  Society,  and  which,  he  understood,  was  to  be  voted  on  at 
this  meeting,  relative  to  discontinuing  the  work  of  sections.  In 
spite  of  this,  he  said,  they  had  a  good  meeting.  There  were  about 
thirty  members  present.  There  were  fourteen  papers,  by  some 
of  the  best  men  in  the  Society,  and  this  meant  some  of  the  best 
men  in  this  or  any  other  country.  The  meeting  began  at  10 
o'clock  in  the  morning,  and  the  scientific  program  was  finished  by 
5  o'clock  in  the  evening.  He  heartily  favored  continuing  the 
sections. 

EXIiir.ITIOX    OF    MASTOID    CASE. 

Dr.  \\'illiam  L.  Ballenger  presented  a  case  in  which  there 
had  been,  after  a  secondary  operation.  Thiersch  skin  grafting 
in  the  mastoid  wound.  The  surface  was  now  almost  com- 
pletely healed,  except  at  the  site  of  the  orifice  of  the  Eustachian 
tube.  This  was  rapidly  closing  up,  and  he  had  no  doubt  that  in 
a  week's  time  it  would  be  closed  completely. 

Some  time  ago  he  had  another  case  similar  to  this  in  which 
the  wound  had  been  completely  covered  and  the  Eustachian  tube 
closed.  In  this  case  he  resorted  to  skin  grafting  in  the  mastoid 
wound,  as  in  the  previous  case. 

EXHIBITION    OF    SPECIMENS. 

Dr.  George  L.  Richards  exhibited  some  specimens,  and  said 
a  word  or  two  as  to  the  relation  of  the  dentist  to  maxillary  antrum 
trouble.  The  first  specimen  was  a  tooth  zvhich  set  up  antral  dis- 
ease, the  result  of  a  capped  tooth.  He  had  seen  it  stated  in  some 
publications  that  dentists  had  been  held  responsible  for  setting 
irp  antral  trouble  by  capping  teeth  that  ought  to  have  been  treated 
otherwise. 
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Ik'  showed  two  interesting  s[)cciniens  of  forci<^ii  bodii's  rc- 
uiovcd  from  flic  nose.  One  was  a  pants  button  which  a  patient 
was  said  to  have  carried  in  his  nose  for  seventeen  years,  instead 
of  on  his  pants.  Another  patient,  said  to  have  catarrh,  had  his 
catarrh  cured  l)y  the  removal  of  a  cherry  stone  from  his  nose. 

He  showed  a  very  large  adenoid  reiuoved  from  a  child  six 
years  of  age.  The  operation  was  done  under  ether  anesthesia, 
the  anesthetic  having  been  given  l)y  a  nurse,  just  as  the  child 
was  apparently  under  coiu])lete  anesthesia  there  was  a  spasmodic 
closure  of  the  jaw.  and  immediately  the  child  was  asphyxiated. 
He  had  to  resort  to  artificial  res]Mration.  hypodermic  injections, 
forcing  open  the  jaw^  and  traction  of  the  tongue,  otherwise  he 
would  have  had  a  dead  child.  The  adenoid  was  very  hrge,  coiu- 
pletely  occluding  the  nasopharynx,  and  when  closure  of  the  jaw 
occurred  at  the  last  moment  of  etherization  no  air  entered,  and 
consequently  the  child  w-as  asphyxiated.  The  child's  breathing 
cc:)nld  hardly  be  noticed  by  the  anesthetist.  A  trained  etherizer 
would  have  noticed  it.  Many  times  ether  had  been  given  by  a 
nurse  to  his  patients,  and  yet  nothing  had  happened  worth  men- 
tioning. In  etherizing  a  child  with  adenoids  one  should  closely 
watch  the  mouth  and  see  that  respiration  was  not  interfered  with. 

The  last  specimen  was  an  arrow  bougie,  which  was  used  in 
the  early  stages  of  acute  earache.  There  had  been  a  good  deal  of 
trouble  to  get  these  bougies  properly  made,  but  the  urethral  bou- 
gie-maker. Dr.  ^Mitchell  of  Philadelphia,  had  made  them  and  put 
them  up  in  nice  shape.  He  passed  them  around.  They  could 
be  washed  ofif  with  warm  water,  dusted  with  lycopodium  powder, 
and  one  could  slip  one  into  the  ear  of  any  child.  One  practitioner 
told  him  that  he  had  used  the  bougie  in  a  case  without  effect.  He 
examined  the  child  and  found  one-quarter  of  an  inch  of  wax  be- 
tween the  bougie  and  drum.  The  reason  why  the  practitioner 
failed  was  evident.  If  the  canal  was  patent  in  the  early  stage 
these  bougies  would  do  some  good.  They  did  not  necessarily 
prevent  incision  of  the  drum,  or  anything  of  that  kind. 

Sareoina  of  the  Xose. 

Dr.  W'm.  L.  Ballenger  said  a  young  lady  came  to  his  clinic 
some  months  ago  with  a  broad  nose,  and  with  a  history  of  some 
pain  and  complete  occlusion  on  both  sides.  He  removed  nearly 
the  whole  of  the  right  inferior  turbinated  body,  submitted  it  to 
a  pathologist  for  examination,  and  received  a  report  that  the 
process   was   tubercular.      This   report,   however,   was   not   satis- 
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factory  to  him.  He  removed  some  more  tissue,  submitted  it  for 
examination,  and  received  a  report  that  it  was  granulation  tissue. 
He  felt  the  case  was  one  of  sarcoma,  and  decided  to  operate  with- 
out any  satisfactory  microscopic  diagnosis.  He  operated  seven 
weeks  ago  by  the  radical  method,  as  in  his  opinion,  if  he  had 
operated  by  the  intranasal  method,  the  occlusion  would  recur  in- 
side of  a  week.  With  the  Roe  saw,  after  making  incisions  on  the 
side  of  the  nose,  he  went  through  the  maxillary  bone,  turned  the 
nose  down  over  the  mouth,  and  through  this  route  he  was  enabled 
to  remove  a  large  amount  of  necrotic  and  mole-looking  tissue  from 
the  nose  on  the  right  side.  He  found  the  bone  completely  ne- 
crosed, and  he  could  pass  his  finger  readily  through  the  openin^^ 
before  using  the  saw.  A\'ith  the  curette  and  other  instruments, 
such  as  a  biting  forceps,  he  succeeded  in  removing  almost  all  the 
turbinated  tissue  from  both  sides  of  the  nose,  and  thus  far  there 
was  no  recurrence  of  the  growth.  After  submitting  specimens 
of  the  growth  to  a  pathologist,  he  received  a  report  that  the 
disease  was  sarcoma.  By  operating  in  this  manner  he  was 
enabled  to  remove  more  deeply  seated  tissue  and  thus  get  a 
correct  report  of  the  pathology  of  the  growth. 

This  case  illustrated  the  futility  of  relying  absolutely  upon 
microscopic  reports  in  these  cases,  because  in  this  case  the  micro- 
scopist.  without  knowing  what  it  was,  gave  three  different  re- 
ports. First,  he  said  it  was  a  tubercular  process ;  second,  a  gran- 
ulation tissue ;  and  third,  sarcoma  of  the  nose.  Whether  tuber- 
culosis was  present  or  not  he  could  not  say.  The  case  did  not 
impress  him  clinically  as  one  of  tuberculosis,  but  as  one  of  sar- 
coma. 

Dr.  \\'endell  C.  Phillips  asked  if  syphilis  was  excluded  in  this 
case. 

Dr.  Ballenger  replied,  yes.  He  could  get  no  history  of 
specific  infection  or  any  suspicion  of  it. 

Tonsillotoiny  Forceps. 

Dr.  H.  Holbrook  Curtis  showed  a  set  of  tonsillotomy  forceps, 
which  in  his  hands  had  proved  to  be  very  successful.  The  instru- 
ments were  made  by  ^latthieu,  of  Paris.  The  advantage  of  the 
instrument  was  that  in  cares  of  children  who  had  diseased  tonsils, 
so  small,  however,  that  it  was  impossible  to  use  a  tonsillotome.  the 
tonsil  could  be  removed  readily  in  one's  office  without  an  anes- 
thetic. It  was  remarkable  with  what  facility  one  could  get  at  the 
tonsil  and  remove  it.    He  had  done  a  great  many  operations  with 
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this  instrument.  In  a  fiat  indurated  tonsil  very  often  while  op- 
erating one  found  two  or  three  drops  of  pus,  which  explained  the 
recurrent  tonsilitis  met  with  in  these  cases. 

The  other  instrument  was  a  modification  of  the  fenestrated 
forceps  figured  in  P>osworth's  work.  He  had  adapted  it  to  the 
conformation  of  the  posterior  wall  of  the  pharynx.  With  a  for- 
ceps with  an  obtuse  angle,  one  was  apt  to  avoid  a  portion  of  tissue 
at  the  base  of  the  vomer,  but  with  a  forceps  at  right  angles,  or 
five  degrees  less  than  the  right  angles,  this  little  mass  of  tissue 
was  entirely  removed.  It  was  this  bit  of  adenoid  tissue  which 
furnished  a  starting  point  for  the  recurrence  of  adenoid  vege- 
tations. 

A  Xczc  Mastoid  Gouge. 

Dr.  W'm.  Sohicr  Bryant  showed  the  adaptation  of  a  tool  which 
was  used  for  wood  carving.  It  had  been  found  quite  convenient 
in  carving  the  mastoid  process,  and  in  cranial  surgery,  etc.  It 
could  be  used  like  a  lever,  and  with  it  one  could  work  with  great 
accuracy,  and  a  mallet  was  no  longer  necessary. 

A'ci\.'  Head  Lamp. 

Dr.  Chevalier  Jackson  said  some  kind  of  light  was  neces- 
sary for  all  our  work,  but  when  a  patient  was  under  anesthesia 
the  usual  mirror  was  not  satisfactory,  for  every  time  the  position 
of  the  source  of  light  or  of  the  operator's  hand  changed  the 
mirror  had  to  be  changed.  How  some  operators  could  get  along 
without  some  kind  of  headlight  as  this,  groping  around  in  the 
dark  as  they  did,  and  yet  do  the  good  work  they  undoubtedly 
did.  he  did  not  know.  He  did  not  know  how  they  could  tell  nor- 
mal from  pathological  tissue.  One  could  tell  diseased  bone  by 
the  feel  of  the  curette,  but  with  the  soit  tissues  he  could  not 
do  this.  For  several  years  Dr.  Day  and  the  speaker  had  been 
using  a  lamp  which  he  had  deviled  for  operating  under  anesthesia. 
It  was  a  thirty-two  candle  power  lamp,  cheap,  and  could  be  bought 
for  any  current.  It  was  frosted  a  little  at  the  top  in  order  to 
lessen  the  glare  in  the  assistant's  eyes.  A  little  shield  went  back 
of  it.  which  reflected  the  light  forward  and  kept  it  out  of  the 
operator's  eyes.  It  illuminated  the  whole  field  of  operation  and 
gave  plenty  of  light.  It  got  hot  enough  to  be  sterile  in  its  ex- 
posed part,  but  not  enough  to  cause  discomfort.  The  ordinarv 
sterilized  muslin  operator's  cap  was  worn  over  it,  only  the  lamp 
and  reflector  projecting. 
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Tracheal  Cannla. 


Dr.  Ewing  W.  Day  and  the  speaker  had  had  about  eight  cases 
of  post  typhoid  fever  perichondritis  of  the  larynx,  followed  by 
stenosis,  six  of  them  requiring'  tracheotomy.  In  some  cases, 
when  the  abandonment  of  the  tracheal  canula  was  attempted  the 
patient  did  not  get  air  through  the  larynx,  owing  to  cicatricial 
stenosis ;  consequently  they  performed  thyrotomy,  retracted  the 
thyroid  cartilage,  eviscerated  the  larynx,  clipping  out  all  cicatricial 
tissue.  To  keep  the  larynx  open  they  devised  a  T-shaped  tracheal 
canula,  one  portion  of  which  went  up  and  another  down.  One 
portion  went  up  into  the  larynx  and  kept  the  lumen  of  the  larynx 
open  until  most  of  the  danger  from  cicatricial  contraction  was 
over.  Healing  of  the  tracheotomy  wound  occurred  around  this, 
so  that  a  T-shaped  tube  could  not  be  introduced,  and  to  overcome 
this  they  cut  it  apart  in  two  sections.  One  piece  was  slipped 
downward  into  the  trachea,  the  other  upward  into  the  larynx,  and 
the  two  locked  together  by  a  collar  slipping  over  them.  Outside 
a  tapeholder  kept  the  dressing  in  place.  The  trachea  could 
be  measured  through  the  tracheotomy  wound  before  the  thy- 
rotomy, and  the  instrument  could  be  selected  to  fit  it.  When  in 
position  the  epiglottis  came  down  and  covered  the  top  of  the 
canula,  the  entire  larynx  being  filled  with  the  upper  part  of  the 
canula.  After  the  larynx  was  completely  healed  and  its  lumen 
lined  with  epithelium,  one  of  these  large  intubation  tubes  was 
put  in,  in  the  usual  way.  through  the  mouth,  the  T-canula  aban- 
doned and  the  tracheotomy  v.-ound  allowed  to  close. 

DISCUSSION. 

Dr.  George  L.  Richards  suggested  a  modification  of  Dr.  Jack- 
son's instrument.  It  seemed  to  him  it  would  be  a  very  incon- 
venient thing  to  keep  on  one's  head.  It  was  always  wobbling, 
first  one  way  and  then  the  other.  He  was  using  a  device  which 
could  be  adapted  to  this  lamp,  and  it  could  be  obtained  from  most 
opticians.  It  was  a  perforated  hard  rubber  ring  which  sets  per- 
fectly over  the  head,  and  could  not  be  knocked  off.  One  could 
adapt  the  same  thing  to  this  lamp  with  perfect  ease.  The  one 
he  used  was  made  by  Wall  and  Ochs,  Philadelphia. 

Dr.  Chevalier  Jackson  said  in  regard  to  the  modification  sug- 
gested by  Dr.  Richards,  that  after  the  laryngeal  lumen  had  been 
covered  with  epithelium,  one  of  the  large  intubation  tubes  was 
slipped  in  and  the  tracheotomy  wound  allowed  to  close.     If  this 
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were  put  in  uiimcdialcly  after  operation,  the  post-operative  swell- 
ing and  edema  would  render  it  dangerous  if  it  should  be  coughed 
out.  If  the  intubation  tube  should  be  coughed  out,  the  edema  and 
swelling,  attended  with  a  certain  degree  of  paralysis,  would  cause 
an  immediate  stenosis,  and  would  probably  kill  the  patient. 
J\lany  patients  had  died  in  that  way.  Their  method  had  been  to 
allow  the  larynx  to  heal  completely  and  regain  an  epithelial  cov- 
ering. They  kept  the  tube  in  two  or  three  months.  At  the  end 
of  that  time  some  of  the  patients  would  let  them  take  it  out, 
while  others  would  not.  They  realized  the  trouble  incidental  to 
cyanosis,  and  therefore,  they  were  much  aver.se  to  having  the 
tube  taken  out.  If  the  tube  was  taken  out,  say  once  a  month, 
then  there  was  very  little  or  no  danger  of  stenosis.  The  tube 
should  be  taken  out  at  least  once  a  month,  because  otherwise 
concretions  would  form  on  it. 

He  did  not  offer  it  as  an  improvement  on  the  O'Dwyer  tube. 
There  could  be  no  improvement  for  the  purpose  for  which  th-2 
O'Dwyer  tube  was  used.  This  tube,  with  wedged-shaped  point 
put  in  a  diphtheritic  larynx,  might  result  in  traumatism,  which 
was  a  bad  thing  in  cases  of  diphtheria.  But  here  the  conditions 
were  entirely  diflPerent.  Furthermore,  one  had  the  eviscerated 
larynx  to  deal  with,  requiring  a  large  tube  with  a  large  inter- 
arytenoid  swell  and  large  retaining  swell. 

Dr.  Edward  C.  Dench  stated  that  while  the  device  exhibited 
bv  Dr.  Jackson  seemed  admirable,  still  the  criticism  would  obtain 
that  one  could  not  control  the  electric  wire  either  in  hospitals  or 
in  ofiices.  He  asked  Dr.  Jackson  if  the  lamp  had  ever  exploded. 
He  asked  the  question  because  shortly  after  Dr.  Jackson  demon- 
strated it  at  the  h.st  meeting  there  were  two  accidents,  one  in 
his  own  hands,  and  the  other  in  the  hands  of  Dr.  Delavan,  of 
New  York.  The  current  was  too  strong,  and  the  lamp  exploded, 
doubtless  due  to  imperfect  wiring.  If  there  was  any  likelihood 
of  the  lamp  exploding  on  the  operator's  forehead,  of  course,  it 
was  dangerous  for  the  patient  as  well  as  for  the  operator.  Per- 
haps this  would  not  happen,  if  there  was  a  good,  strong  safety 
fuse,  and  the  possibility  of  the  lamp  exploding  and  doing  con- 
siderable damage  would  be  small. 

Dr.  Wendell  C.  Phillips  referred  to  the  accident  which  Dr. 
Delavan  had  experienced,  which  might  have  been  serious,  and 
considered  the  lamp  which  Dr.  Jackson  showed  at  the  last  annual 
meeting,  in  order  to  prevent  any  such  possible  accidents   from 


Exhibition  of  Specimens.  g 

occurring,  needed  some  marked  improvement  in  the  way  of 
safety. 

Dr.  J.  A.  Stucky  stated  that  those  who  had  not  used  this  lamp, 
after  having  used  it,  would  never  be  without  it.  It  was  as  per- 
fect as  could  be  for  mastoid  work,  or  any  operation  where  one 
had  a  large  field  and  wanted  plenty  of  light.  He  suggested  one 
improvement,  that  is,  covering  the  wire  over  the  metallic  edge 
of  the  band  with  rubber  tubing.  This  would  prevent  the  dangc:' 
of  imperfectly  insulated  wire  getting  wet  with  perspiration  and 
creating  a  short  circuit. 

Regarding  the  objection  mentioned  by  Dr.  Richards  about 
the  head  band  not  fitting,  he  had  never  found  that  trouble. 

The  thing  that  commended  the  lamp  especially  was  the  bril- 
hancy  of  the  light,  simplicity,  and  its  general  adaptability.  One 
could  adapt  it  to  any  socket  in  the  house  or  any  hospital.  A  rheo- 
stat was  not  needed.  He  regarded  it  as  one  of  the  best  instru- 
ments to  have  in  that  line. 

Dr.  George  L.  Richards  said,  with  regard  to  the  thirty-two 
candle  power  lamp  and  rheostats  made,  one  would  find  the  small 
lamp  which  he  exhibited  at  two  of  the  meetings  of  the  eastern 
section  very  useful.  He  thought  it  was  an  improvement  on  the 
lamp  of  Dr.  Jackson.  It  had  a  mirror,  so  that  it  reflected  light, 
and  one  could  use  it  with  a  good  sized  small  lamp  and  get  as 
brilliant  a  light  as  he  could  with  this  one. 

Dr.  Edward  B.  Dench  was  very  much  interested  in  this  sub- 
ject, and  hoped  Dr.  Jackson  would  not  take  his  remarks  in  a 
spirit  of  criticism.  This  v.as  a  perfectly  helpful  piece  of  ap- 
paratus.    He  wanted  it,  however,  free  from  danger. 

As  to  the  lamp  described  by  Dr.  Richards,  with  portable  rheo- 
stat, he  would  say  that  in  almost  every  instance  where  it  had 
been  operated  in  any  regular  hospital,  something  had  gone  wrong 
with  the  rheostat.  He  had  used  the  instrument  for  a  great  many 
operations  in  hospital  practice  and  had  had  no  trouble,  but  if 
one  put  it  in  a  strange  plug  something  happened.  He  did  not 
know  what  it  was.  \\'hen  he  was  going  to  do  operations  in  priv- 
ate houses  he  thought  Dr.  Jackson's  lamp  would  be  a  great  aid 
to  him. 

Dr.  Xorval  H.  Pierce  had  had  three  of  Jackson's  lamps  for 
transillumination.  One  of  them  burned  out  in  his  own  mouth  : 
the  other  was  broken  accidentally,  while  a  third  exploded  before 
it  had  been  used.  He  had  just  screwed  it  into  the  socket,  when 
there  wa^  a  violent  crash  of  glass,  and  everything  was  consumed. 
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He  screwed  the  lanij)  into  the  socket  while  the  current  was 
turned  on. 

He  did  not  mention  these  accidents  to  throw  cold  water  on 
the  use  of  the  lamp  because  he  had  been  very  much  pleased  with 
it  and  had  recommended  it.  However,  there  was  undoubtedly 
more  or  less  dang'er  attending,"  its  use,  and  it  would  be  a  very 
inconvenient,  not  to  say  dangerous,  thing'  to  have  such  an  occur- 
rence take  place  with  a  nervous  woman. 

Dr.  Chevalier  Jackson  said  he  had  already  consumed  too 
much  time  in  speaking'  on  this  subject,  but  at  the  risk  of  being 
tedious  he  desired  to  say  a  word  or  two  more  in  regard  to  the 
head-lamp.  It  was  an  entirelv  different  tiling'  from  the  trans- 
illuminating^  lanip.  Dr.  Delavan  wrote  him  regarding  his  experi- 
ence with  the  transilluminating  lamp  immediately  after  it  had 
exploded.  He  wrote  the  manufacturers  of  the  lanips,  and  thev 
say  that  of  all  the  lanips  they  had  sent  out,  this  was  the  only 
one  they  had  heard  of  as  having  exploded.  When  these  lamps 
came  into  use  for  general  commercial  jiurposes,  and  were  manu- 
factured cheaply,  some  of  the  lamps  turned  out  were  defective, 
and  the  Delavan  lamp  might  have  been  one  of  that  class.  That 
these  lamps  could  be  made  safe  was  claimed  by  the  manu- 
facturers. H  his  experience  had  been  that  of  Dr.  Pierce,  or  that 
of  Dr.  Delavan,  he  would  not  touch  the  thing;  however,  he  had 
used  the  same  original  six  lamps  for  several  years  and  had  not 
had  any  accidents  or  explosions,  and  he  would  continue  to  use 
them  for  that  reason.  He  had  no  doubt  that  some  defective 
lamps  had  been  sent  out,  but  what  the  defect  was  or  had  been 
he  did  not  know.  This,  however,  had  nothing  to  do  with  the 
large  head-lamp  shown  to-day.     It  could  not  explode. 

OFFICE    APPLTAXCES. 

Dr.  Wendell  C.  Phillips  exhibited  and  described  several  office 
appliances. 

Dr.  Chevalier  Jackson  presented  the  following  report,  and 
exhibited  a  specimen  for  Dr.  John  S.  Alabon,  of  Allegheny,  Pa. 

REPORT  OF  A  CASE  OF  TOXSILLOLITII  AND  EXIIIUITIOX  OF  SPECIMEX. 

The  principal  point  of  interest  in  this  case  was  the  exhibition 
of  the  specimen,  as  unfortunately  the  author  did  not  see  the 
patient  until  after  the  tonsillolith  had  been  expelled. 

'Sir.  S.,  aged  about  55  years,  came  into  his  office  and  stated 
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that  he  had  not  called  upon  professional  business,  but  on  a  mat- 
ter of  scientific  interest.  For  several  months  he  had  been  troubled 
with  a  cough,  especially  in  the  mornings.  At  times  it  was  so 
severe  that  it  would  produce  emesis.  On  this  particular  morning 
it  was  so  pronounced  that  he  resolved  to  consult  a  physician 
On  his  way  to  the  doctor's  office  the  man  had  an  attack  of  cough- 
ing, during  which  he  expectorated  the  tonsillolith.  Dr.  ^labon 
was  rather  incredulous,  and  asked  the  man  if  he  had  expectorated 
it  on  the  sidewalk,  from  which  he  recovered  it.  The  man  replied, 
rather  heatedly,  "I  didn't  imagine  that  it  came  from  my  throat, 
because  I  took  it  out  from  my  mouth." 

On  examination,  the  only  abnormal  condition  apparent  was 
a  peculiar  glairy  appearance  of  the  edge  of  the  posterior  half- 
arch  on  the  right  side.  On  introducing  his  finger  Dr.  !Mabon 
found  a  cavity  between  the  half-arches  fully  large  enough  to 
accommodate  the  specimen.  There  was  no  hemorrhage  follow- 
ing the  expulsion  of  the  tonsillolith,  nor  was  there  any  denuded 
point  on  the  membrane.  It  was  the  intention  to  have  a  section 
made  of  the  specimen,  and  an  analysis  of  the  filings,  in  order  to 
show  the  strata  formation  and  its  composition,  but  the  chemist 
advised  against  it.  fearing  destruction  of  its  contour. 

The  weight  of  the  specimen  was  147  grains.  ]\Ir.  S.  told 
l:im  that  about  ten  years  ago  he  expectorated  a  stone  in  the 
same  manner,  which  was  about  the  size  of  a  split  pea. 

Dr.  Robert  C.  ^lyles  said  that  not  long  since  he  had  a  patient 
whom  he  tried  to  cure  by  a  radical  operation  by  removing  the 
floors  of  both  frontal  sinuses,  and  in  one  of  the  sinuses  he  found 
that  secretion  took  place  behind  the  orbit,  and  being  desperate 
in  regard  to  effecting  a  cure,  he  followed  the  floor  of  the  frontal 
sinus  beyond  the  eye  so  far  that  he  got  into  the  post-orbital  space, 
and  as  a  consequence  he  had  a  post-orbital  abscess  from  infec- 
tion. He  did  not  see  how  he  could  have  avoided  it,  and  how 
he  could  have  obliterated  that  part  of  the  sinus  unless  he  re- 
moved these  floors.  The  man  recovered  with  good  eye-sight. 
A  large  quantity  of  pus  escaped  through  an  inch-and-a-half  in- 
cision, which  was  made.  There  was  some  inflammation  of  the 
retina,  so  that  the  case  looked  serious  for  a  while.  Patient  had 
double  vision,  but  this  was  relieved.  In  the  future  he  would  not 
go  so  far  back ;  he  would  rather  trust  to  better  drainage  into 
the  nose.    The  unfortunate  part  of  it  was  the  stab  behind  the  eye. 
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SOME     POINTS     IX     THE     PATHOLOGY    OE     "BONE 

CYSTS"    IX    THE    ACCESSORY    SIXUSES 

OF   THE   NOSE. 


A.    LOGAX  TURNER.   M.D.,   F.R.C.S.E. 


Mr.  CJiairman  and  Cciitlciiicii : — The  subject  of  my  paper  to- 
ilav  deals  with  a  pathological  condition  of  the  accessory  nasal 
sinuses  which  presents  many  points  of  considerable  interest.  For 
want  of  a  better  descriptive  title  I  have  included  under  the  term 
"Bone  Cysts"  those  cases  of  cyst-like  distention  of  the  air  sinuses 
which  are  from  time  to  time  met  with  and  which  must  be  regarded 
as  a  pathological  condition  distinct  from  the  suppurative  affection 
of  the  sinuses.  I  have  discussed  this  subject  elsewhere*  at  some 
length,  but  ask  the  consideration  of  the  meeting  to  some  of  the 
more  important  points  connected  with  the  etiology  of  the 
condition. 

Distention  of  the  walls  of  the  ethmoid  cell  labyrinth,  of  the 
frontal  sinus  and  of  the  antrum  of  Highmore  has  been  described, 
but,  so  far  as  I  have  been  able  to  ascertain,  no  similar  condition 
of  the  sphenoidal  sinus  has  been  met  with.  The  condition  is  the 
same  in  its  clinical  course  and  in  its  origin  whichever  cavity  is 
affected.  Thus  we  find  clinically  in  the  first  place  that  the  patient 
has  probably  been  conscious  of  the  existence  of  some  abnormal 
condition  for  a  very  considerable  period  of  time,  possibly  for 
years.  The  course  of  the  disease  is  therefore  a  slow  one.  The 
swelling  due  to  the  expansion  of  the  bony  wall  of  the 
cavity  increases  very  gradually,  and  sometimes  there  are  periods 
<luring  which  the  condition  appears  to  remain  stationary.  The 
painless  nature  of  the  affection  is  also  characteristic,  associated  as 
it  commonly  is  with  the  absence  of  any  tenderness  on  palpation. 
As  a  rule,  therefore,  there  are  no  acute  inflammatory  phenomena 
present. 

Again,  a  common  mode  of  origin  is  probably  also  to  be  foim:l 
in  all  these  cases,  though  one  important  exception  will  require  to 
be  presently  considered,  in  connection  with  the  antrum  of  High- 
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more.  In  all  probability  a  chronic  inflammatory  process  is  set  up 
both  in  the  bony  wall  and  in  the  lining  mucous  membrane  of  the 
air  sinus,  while  the  ostium  of  the  cavity  becomes  partially  or  com- 
pletely occluded.  There  is  microscopic  evidence  of  the  occurrence 
of  inflammatory  changes  in  the  wall  of  the  sinus.  The  initial 
cause  of  the  intlammation,  however,  is  more  difficult  to  ascertain. 
As  the  osteitis  develops,  we  find  that  a  process  of  bone  absorption 
takes  place  upon  the  inner  aspect  of  the  wall,  that  is,  next  to  the 
interior  of  the  cavity  due  to  the  action  of  osteoclast  cells.  On  its 
outer  aspect,  on  the  other  hand,  fresh  bone  is  being  slowly  de- 
posited by  osteoblast  cells.  Simultaneously  with  the  changes  in 
the  wall  of  the  sinus,  an  accumulation  of  mucous  secretion  may 
go  on  within  the  interior  of  the  cavity  if  the  normal  opening  to- 
the  nose  has  become  occluded.  In  this  manner  a  slowly  pro- 
gressive distention  of  the  air  space  takes  place,  and  if  the  process 
is  allowed  to  continue  sufficiently  long,  thinning  and  absorption 
of  one  or  more  of  the  bony  walls  takes  place.  As  a  rule,  the 
weakest  \vall  of  the  cavity  is  the  first  to  give  way. 

An  analysis  of  the  various  published  cases  illustrating  this  con- 
dition reveals  the  interesting  fact  that  in  some  the  bony  cavity 
merely  contains  air.  in  others  the  contents  are  of  a  mucoid  char- 
acter, while  in  a  third  group  of  cases  pus  or  muco-pus  is  found. 
It  is  not  difficult  to  find  an  explanation  of  these  facts.  A\'hen  the 
cavity  is  empty,  it  is  probable  that  the  normal  aperture  of  com- 
munication with  the  nose  has  never  been  occluded.  Consequently, 
no  accumulation  of  secretion  takes  place  within  it.  On  the  other 
hand,  in  the  second  group  of  cases,  the  mucus  accumulates  in 
consequence  of  the  closure  of  the  sinus,  the  resulting  distention  in 
this  group  of  cases  constituting  the  so-called  "mucocele."'  Occa- 
sionally an  escape  of  part  of  the  contents  may  take  place  at  inter- 
vals into  the  nose.  \\'hen  pus  or  muco-pus  is  met  with,  as  in  the 
third  group,  wc  liave  merely  to  deal  with  an  organismal  infection 
of  the  previously  existing  mucoid  contents  of  the  cavity.  Such 
is  a  very  brief  description  of  the  general  pathological  conditions 
found  in  connection  with  this  afifection  in  the  diflferent  sinuses. 
\\'e  must  next  turn  to  a  consideration  of  some  of  the  special 
features  which  characterize  it  in  individual  sinuses. 

The  EfhiJioidal  Cell  Labyrinth'  (a)  The  Inferior  Ethiuo-tiirbi- 
iiafed  Bone. — In  discussing  the  question  of  ''Bone  Cysts"  of  the 
ethmoidal  air  spaces,  it  is  necessary  to  bear  in  mind  that  the  air 
cells  grouped  under  this  term  consist  of  those  that  are  found  in 
the  middle  turbinated  bone  of  the  nose,  and  those  occurring  in  the- 
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lateral  mass  of  the  ethmoid  hone.  This  differentiation  is  neces- 
sary, because  clinically  the  cases  of  distention  present  features 
which  distinguish  them  markedly  from  each  other,  although  the 
same  pathological  basis  exists  in  both.  The  middle  turbinated 
bone  is  merely  a  part  of  the  ethmoid  bone  of  the  skull,  and  is 
more  correctly  designated  as  the  inferior  ethmo-turbinated.  In 
a  certain  proportion  of  skulls  this  bone  contains  in  its  interior  one 
or  more  air  spaces  which  must  be  regarded  as  integral  parts  of 
the  ethmoidal  system  of  air  spaces.  These  cells  were  referred  to 
by  Santorini,  and  have  been  more  minutely  described  by  Zucker- 
kandl.  Stier,  Lothrop  and  others.  Lothrop,  in  his  most  recent 
admirable  work*  upon  the  anatomy  of  the  inferior  ethmo-turbi- 
nated bone,  found  in  i,ooo  bones  examined  that  an  air  cell  was 


Fig.  I.     Left  middle  turbinate  showing  air  spaces  in  its  interior. 
Fig.  2.     Left  middle  turbinate  in  profile. 

present  in  89  or  in  91  per  cent.  In  i  per  cent,  the  cell  existed 
on  both  sides  of  the  skull ;  he  further  found  that  it  was  rather 
more  commonly  met  with  in  the  right  than  in  the  left  middle 
turbinated  bone.  ]\Iy  own  observations  on  this  point  have  been 
limited  to  the  examination  of  160  skulls,  of  which  112  were  male 
and  48  female.  In  ^2  skulls,  /.  c,  in  20  per  cent.,  there  was  evi- 
dence of  the  existence  of  a  middle  turbinated  air  space.  Like 
Lothrop,  I  found  the  cell  rather  more  frequently  on  the  right 
than  on  the  left  side.  In  eight  instances  the  condition  was  bilat- 
eral. The  cells  were  present  in  20,  or  in  17  per  cent.,  of  the  112 
male  skulls,  and  in  12.  or  25  per  cent.,  of  the  female  skulls,  I  was 
unable  to  detect  any  difference  between  the  relative  size  of  the  air 
spaces  in  the  skulls  of  the  two  sexes.  While  these  figures  show 
that  a  larger  number  of  air  cells  occur  in  the  female  skulls,  the 
numbers  are  too  small  to  permit  of  us  drawing  definite  conclusions 
upon  this  point. 


*Annals  of  Surgery,  May,  1903. 
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There  is,  however,  abundant  evidence  of  the  occasional  pres- 
ence of  an  air  space  in  the  inferior  ethnio-turbinated  bone,  and 
consequently,  whatever  may  be  the  precise  etiological  factor  con- 
cerned in  the  development  of  the  "bone  cyst"  in  any  particular 
case,  we  have  an  anatomical  basis  to  explain  the  existence  of  a 
cavitv  in  this  situation.  ]^Iuch  interesting  discussion  has  taken 
place  over  this  point. 

Perusal  of  the  literature  dealing  with  cyst-like  distention  of 
the  middle  turbiual.  so  far  as  I  have  been  able  to  gain  access  to 
it,  furnishes  me  with  the  report  of  46  cases,  though  a  number 
of  other  instances  have  undoubtedly  been  met  with.  Of  the  46 
cases,  26  occurred  in  w'omen  and  seven  in  men,  the  sex  in  the 
remaining  13  cases  not  being  stated.  The  female  sex.  therefore, 
shows  a  considerable  preponderance.  In  14  instances  the  right, 
and  in  16  the  left  middle,  turbinated  bone  was  the  seat  of  the 
affection,  while  in  five  the  condition  was  bilateral.  In  14  no 
statement  is  made  regarding  the  side  of  the  nose  affected.  In 
24  cases  the  age  of  the  patient  is  stated ;  thus,  the  youngest  was  16 
and  the  oldest  65  years  of  age.  Three  were  below  20.  and  foiu" 
above  40  vears  of  age:  the  majority,  therefore,  were  in  middle 
life.     The  condition  has  not  been  observed  in  childhood. 

In  regard  to  the  origin  of  a  small  number  of  these  cases,  there 
is  evidence  to  show,  I  think,  that  the  condition  is  not  a  strictly 
pathological  one,  but  rather  the  result  of  an  excessive  anatomical 
development  or  overgrowth  of  the  normally-existing  air  space. 
\'ariations  in  the  development  of  the  ethmoidal  air  cells  and 
indeed  in  all  the  accessory  sinuses,  is  very  common ;  it  is  hardly 
necessarv  to  cite  particular  instances  of  this,  and  we  may  regard 
the  occasional  occurrence  of  a  large  air  space  in  the  inferior 
ethmo-turbinated  as  an  example  of  an  anatomical  variation.  A 
case  reported  by  Payson  Clark  illustrates  this  point.  Shambaugh 
has  also  brought  evidence  in  support  of  this  contention.  In  Clark's 
case  each  middle  turbinated  bone  contained  an  empty  cavity,  the 
walls  of  which  showed  no  evidence  of  inflammatory  changes. 

\\'hile  an  anatomical  variation  explains  the  origin  of  a  few  of 
these  cases,  there  is  abundant  proof  of  the  inflammatory  nature 
of  the  majority  of  them.  Sundholm,  Beausoleil,  Knight  and 
others  bring  evidence  in  support  of  this.  I  have  already  referred 
to  the  changes  which  occur  in  the  walls  of  the  cavity,  but  the  ex- 
planation of  the  cause  of  the  inflammatory  process  is  still  wanted. 
In  some  of  the  cases  of  so-called  "bone  cyst''  of  the  middle  tur- 
binated, the  symptoms  appear  to  have  been  due  to  the  coexistence 
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of  nas.ll  ])()lvpi  ralluT  than  to  the  ])resence  of  any  abnormal  dis- 
tention of  the  air  s])ace.  Most  of  us  can  recall  cases  of  nasal 
poivpi  in  which,  in  the  course  of  operative  interference,  wc  found 
that  the  middle  turbinated  bone  a])peared  to  be  enlarc^ed  and  con- 
tained in  its  interior  an  air  si)ace  of  some  size.  In  a  case  of 
"bone  cvst"  recorded  by  Newcoml),  and  in  one  of  Sundholm's  pa- 
tients, I  think  there  is  evidence  to  show  that  the  polyj^i  were  the 
cause  of  the  sym])toms.  the  cavity  in  the  ])()ne  l)eing"  of  normal  an- 
atomical pro])ortions.     In  neither  case  did  the  wall  show  any  evi- 


Fir.  3-     Preparation   showing  great   dilatation   of  right  middle  turbinated 

air  space. 


dence  of  rarefying-  osteitis.  On  the  other  hand,  there  are  cases  of 
nasal  polypi  associated  with  enlargement  of  the  middle  turbinated 
air  space  showing-  inflammatory  changes  in  its  osseous  wall,  and 
a  polypoid  condition  both  of  the  lining  membrane  of  the  cavity 
and  of  the  outer  mucous  covering-  of  the  bone.  I  am  aware  that 
in  introducing-  these  facts  I  am  touching  upon  a  larger  subject, 
but  it  is  not  the  object  of  this  paper  to  enter  upon  the  much  dis- 
cussed question  of  the  origin  of  nasal  polypi,  however  interesting 
it  mav  be. 
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The  chief  symptoms  complained  of  by  a  patient  sufferin.s:  from 
distension  of  the  middle  turbinated  air  cell  are  usually  those  of 
gradually  increasing  nasal  obstruction,  commonly  unilateral,  and 
pain  varying  in  degree  and  in  situation,  sometimes  of  the  nature 
of  headache  of  a  very  severe  type.  Intranasal  examination  re- 
veals a  swelling  of  varying  size  presenting  a  smooth,  uniform 
surface,  perhaps  of  a  somewhat  paler  color  than  the  normal  mu- 
cosa. In  some  cases,  it  may  be  at  once  evident  from  the  position 
and  contour  of  the  swelling  that  it  is  the  middle  turbinated  body, 
but  when  the  enlargement  is  considerable,  it  is  not  always  easy 
by  mere  inspection  to  determine  its  origin.  It  may  simulate  a 
deviation  of  the  septum,  until  the  opposite  nostril  is  examined. 
When  large  it  may  press  the  septum  into  the  nasal  cavity  of  the 
opposite  side.  Pressure  with  the  probe  may  disclose  the  yield- 
ing character  of  the  wall  of  the  swelling,  or  if  a  doubt  should 
still  remain  regarding  its  exact  nature,  exploratory  puncture  with 
a  trochar  and  canula  will  clear  up  its  cystic  or  solid  nature. 
In  a  case  under  my  own  care,  the  left  nasal  bone  was  displaced 
and  the  nasal  wall  of  the  maxillary  sinus  was  absorbed,  so  large 
was  the  turbinal  cyst. 

Distension  of  the  Air  Cells  Situated  in  the  Lateral  Mass  of  the 
Ethmoid  Bone. — If  we  turn  next  to  the  air  spaces  in  this  situation 
we  find  evidences  of  distension  of  the  cavity  mainly  if  not  entirely 
in  the  region  of  the  orbit.  Consequently  the  symptoms  are  re- 
ferable to  the  eye  rather  than  to  the  nose,  and  the  patient  seeks  in 
the  first  instance  the  advice  of  the  oculist.  The  ethmoidal  cells 
are  intimately  related  to  the  inner  wall  of  the  orbit,  the  thin  plate 
of  bone  or  lamina  papyracea,  which  forms  the  outer  boundary  of 
the  cell  labyrinth,  being  at  the  same  time  the  inner  wall  of  the 
orbital  cavity.  The  ethmoidal  cells,  however,  are  not  confined 
to  the  ethmoid  bone  itself,  but  may  invade  the  frontal  bone,  ex- 
tending outwards  into  its  horizontal  orbital  plate.  This  extension 
is  not  an  uncommon  occurrence  and  must  be  remembered  in  con- 
nection with  the  subject  now  under  discussion. 

The  swelling  formed  by  the  distension  of  the  ethmoidal  air 
space  occupies  the  inner  angle  of  the  orbital  cavity  in  the  neigh- 
borhood of  the  internal  canthus.  Its  exact  position  varies  some- 
what in  different  cases;  if  we  bear  in  mind  the  occasional  orbital 
extension  of  the  ethmoid  labyrinth,  it  is  easy  to  understand  how 
the  swelling  may  occupy  the  position  which  we  commonlv  asso- 
ciate with  a  similar  aflfection  of  the  frontal  sinus. 

The  swelling  varies  in  size  and  the  r.kin  covering  it  presents 
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a  nominal  apju^arance  and  is  freely  movable  upon  it.  Towards 
the  perij)herv  it  is  of  a  firm,  osseous  consistence,  but  pali)ation  of 
the  apex  of  the  swellinij  may  j^ive  a  semi-fluctuating  elastic  sen- 
sation. There  may  be  an  entire  absence  of  intranasal  symptoms 
and   signs ;    in   the  cases   described   by   Ewetzky.  Baurowicz  and 
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Fig.  4.  A  vertical  coronal  section  through  both  nasal  chambers  viewed 
from  behind.  On  the  right  side  the  middle  turbinated  air  space  is  seen 
communicating  with  the  middle  meatus. 

Avellis,  however,  there  was  evidence  also  of  distension  of  the  eth- 
moid labyrinth  into  the  nasal  cavity. 

I  have  been  able  to  analyze  15  cases  of  this  afifection  to  which 
the  term  ethmoidal  "mucocele"  might  be  jfistly  applied.  Of  these, 
eight  occurred  in  males  and  six  in  females,  the  sex  in  one  not 
being  stated.  The  period  of  life  at  wiiich  the  condition  is  ob- 
served is  not  without  interest.     The  majority  of  the  cases  occurred 
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during  adolescence.  Thus,  of  the  14  in  which  the  age  was  re- 
corded, ten  were  met  with  between  the  ages  of  12  and  20,  three 
between  20  and  30,  and  one.  the  oldest  in  the  series,  was  only 
32  years  of  age.  As  regards  the  side  of  the  nose  affected,  infor- 
mation on  this  point  is  to  be  found  in  1 1  of  the  cases.  In  one  the 
affection  was  bilateral ;  in  ten.  unilateral,  the  right  side  being  af- 
fected in  four  and  the  left  in  six.  In  all,  with  two  exceptions, 
the  contents  of  the  distended  cavity  were  of  a  mucoid  character, 
having  a  viscid,  tenacious  consistence. 

Distension  of  the  Frontal  Air  Sinuses  has  many  points  of  re- 
semblance with  the  condition  just  described.  Indeed,  it  may  be 
impossible  to  say.  until  the  orbital  swelling  is  opened  and  the  limi- 
tations of  the  cavity  are  defined  with  the  probe,  whether  we  are 
dealing  with  the  frontal  or  ethmoidal  air  spaces.  The  clinical  pic- 
ture presented  by  the  two  conditions  is  very  similar.  Killian, 
in  his  article  on  The  Frontal  Sinus  in  Hcyniann's  Handbnch  der 
Laryngologic.  contributes  an  interesting  article  upon  distension 
of  the  frontal  sinus.  From  an  extensive  examination  of  the  lit- 
erature of  the  subject,  he  was  able  to  obtain  reference  to  64  cases 
of  this  kind.  In  at  least  one-half,  the  contents  of  the  cavity  con- 
sisted of  mucus,  while  in  the  remainder  pus  or  muco-pus  was 
found.  As  I  have  not  been  able  to  consult  all  the  papers  to  which 
he  apparently  had  access,  it  is  difficult  to  say  whether,  in  those 
cases  in  which  pus  was  found,  the  contents  had  been  purulent 
from  the  outset  or  whether  some  or  all  of  them  were  examples  of 
"mucocele"  secondarily  infected  with  pyogenic  organisms.  I  have 
been  able  to  add  a  considerable  number  of  additional  cases  to  these. 
Undoubtedly  two  of  the  most  interesting  and  at  the  same  time 
very  rare  cases  are  those  reported  by  Meyjes^  and  Ropke.-  Both 
were  young  adult  males  ?et.  18 ;  in  each,  the  frontal  sinus  became 
distended  and  the  anterior  bony  wall  of  the  cavity  expanded  and 
thinned  to  the  consistence  of  paper.  In  each  case  the  sinus  con- 
tained air.  there  being  no  trace  of  secretion  present.  These  are 
apparently  the  only  two  recorded  cases  of  distension  of  the  frontal 
sinus  in  which  there  was  no  secretion  in  the  cavity. 

The  condition  like  that  in  the  ethmoid  cells  appears  to  be  met 
with  most  frequently  in  yoimg  adults,  though  it  is  not  limited  to 
this  period  of  life.  Bellingham,'  for  instance,  describes  the  con- 
dition in  a  male  set.  46,  and  Luc's*  patient  was  56  years  of  age. 
One  cannot  fail  to  be  struck  by  the  age  of  the  cases  reported  by 
Steiner^  and  \\'.  H.  Jessop.''  The  one  was  a  girl  set.  7,  the  other 
a  girl  aet.  10  vears.     It  is  generallv  held  that  the  frontal  sinuses 
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coniiiioiice  to  devekii)  at  the  end  of  the  first  or  at  the  l)e,<;inning 
of  the  second  year  of  hfe  as  an  upward  expansion  of  the  ethmoid 
cell  labyrinth.  It  is  not  until  the  sixth  or  seventh  year  that  the 
cavity  reaches  al)t>ve  the  supraorbital  niar.y^in  and  is  present  in 
the  vertical  portion  of  the  frontal  l)one.  The  develoi)nient  of  a 
"mucocele"  of  the  frontal  sinus  at  the  age  of  7  years  is  therefore 
specially  interesting.  \\'ith  regard  to  the  relative  frequency  of 
the  occurrence  of  the  condition  in  the  two  sexes,  it  appears  to  be 
found  more  or  less  equally  in  both. 

Differential  Dia^^v.osis. — As  I  have  already  indicated,  it  is  not 
alwavs  eas\-  to  diiTerentiate  between  distension  of  the  ethmoidal 
cells  and  of  the  frontal  sinus.  The  situation  of  the  orbital  swell- 
ing and  the  displacement  of  the  eyeball  may  differ  somewhat  in 


Fig.   5.     Skull    showing    extension    of    ethmoid  cells   into  orbital  plate  of 

frontal  sinus. 

the  two  conditions,  but  the  difference  may  be  so  slight  as  to  be 
of  very  little  diagnostic  value.  When  the  ethmoid  labyrinth  is 
affected  the  swelling  tends  to  lie  nearer  the  inner  canthus  and  in 
the  majority  of  cises  the  displacement  of  the  eyeball  is  forwards 
and  outwards.  In  the  case  of  the  frontal  sinus,  the  swelling  ex- 
tends upwards  and  outwards  in  the  upper  eyelid,  occupying  its 
middle  and  inner  thirds,  while  the  displacement  of  the  globe  is 
downwards,  outwards  and  forwards. 

Other  pathc:»logical  conditions  occiu'ring  in  this  region  tend  to 
increase  the  difficulty  of  diagnosis.  Thus,  a  "mucocele"  may  be 
mistaken  for  an  exostosis,  especially  in  the  earlier  stage  of  the 
affection  befo'-e  the  honv  wall  of  the  sinf.s  has  given  wav  and  a 
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fluctuating  area  can  be  palpated.  The  difificulty  is  increased  by 
the  presence  of  the  subperiosteal  thickening  which  is  found  in 
cases  of  distension  cf  the  wall  of  the  sinus.  Even  before  the  bony 
shell  of  the  cavity  has  disappeared,  however,  there  is  usually  a 
slight  degree  of  compressibility  not  apparent  in  an  exostosis  or 
a  fibrous  tumor. 

Cystic  dilatation  of  the  tear  sac  may  occur  and  simulate  to 
some  extent  the  sinus  affection.  In  the  former,  however,  the 
swelling  can  be  made  somewhat  smaller  by  pressure  and  the  mu- 
cus is  expressed  into  the  nose  Again,  the  tears  do  not  escape 
properly,  but  tend  to  How  onto  the  cheek.     Dermoid  cysts  may 


Fig.  6.  \'ertical  transverse  section  tiiroug'n  1;oth  maxillary  antra 
viewed  from  liehind  ( Znckerkandl ).  Lower  part  of  left  antrum  is  occu- 
pied by  bony  cyst ;  a  second  cyst  connected  with  canine  tooth  causes 
bulging  of  hard   palate. 


occur  in  this  situation,  but  being  of  congenital  origin,  the  his- 
tory of  the  case  will  assist  in  clearing  up  the  diagnosis.  A  der- 
moid cyst  may  absorb  the  bone  behind  it,  and  even  invade  and 
expand  the  frontal  sinus.  Steiner  refers  to  a  case  of  this  kind, 
which  is  reported  by  (iilljcrt. 

The  Maxillary  Aufniin. — In  discussing  the  question  of  dis- 
tention of  the  maxillary  sinus  we  tread  upon  more  debatable 
ground.     We  must  ask  ourselves  at  the  outset  as  to  what  p'ltho- 
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logical  and  clinical  evidence  there  is  in  snpport  of  the  occurrence 
of  such  a  condition.  When  we  meet  w  ilh  a  case  of  expansion  and 
thinning  of  the  facial  and  palatal  walls  of  the  superior  maxilla, 
have  we  really  to  deal  with  a  true  distension  of  the  antral  cavity 
itself,  analogous  to  what  we  have  described  in  the  ethmoid  and 
frontal  sinuses?  The  possibility  of  the  occurrence  of  a  "muco- 
cele" of  the  antrum  due  to  the  occlusion  of  its  ostium  has  been 
discussed  by  several  writers.  Killian  appears  to  accept  it  as  a 
pathological   cntitv.  but   admits   that   owing  to  the  rarity   of  the 


Fig.  -.  Transverse  vertical  section  through  left  superior  maxilla 
viewed  from  behind  (Zuckerkandl).  Socket  of  second  molar  leads  up 
into  a  cyst  cavity  wliich  is  encroach.ing  upon  cavity  of  antrum. 

condition  the  anatomical  changes  which  take  place  are  not  easy 
to  study.  Zuckerkandl.  who  considers  that  "distension  of  the  an- 
trum is  outside  the  range  of  discussion,  figures  in  his  work  on  the 
nasal  cavities  a  specimen  which  apparently  illustrates  the  con- 
dition. The  outer  wall  of  the  n.iiddle  meatus  on  the  right  side 
is  bulged  into  the  nasal  cavity  ;  there  is  no  ostium  maxillare  visi- 
ble ;  the  right  antrum  contained  a  quantity  of  thick  pus.  its  lining 
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membrane  was  swollen  and  the  mucous  glands  showed  evidence 
of  cystic  degeneration. 

Dmochowskil  describes  a  specimen  which  throws  more  light 
upon  the  possible  occurrence  of  distension  of  the  antral  cavity. 
The  preparation  was  removed  from  a  voung  woman ;  the  left 
ostium  maxillare  was  completely  obliterated ;  the  cavity  was  filled 
with  a  quantity  of  clear  yellow  fluid,  and  the  walls  of  the  sinus 
were  so  thin  that  they  could  be  indented  by  the  slightest  pressure. 
The  lining  mucosa  was  pale  and  thin  and  no  mucous  glands  were 
to  be  found  in  it. 

Although  these  facts  undoubtedly  furnish  post-uiortcm  evi- 
dence of  the  occurrence  of  true  distension  of  the  antral  cavity,  I 
think  we  will  all  agree  that  the  condition  is  a  rare  one  and  that  the 
cases  from  time  to  time  met  with  in  which  the  walls  of  the  antrum 
have  become  distended,  are  really  examples  of  cysts  connected 
with  the  teeth.  These  cysts  in  their  growth  encroach  upon  the 
cavity  of  the  antrum,  diminish  its  size  even  to  the  extent  of  ob- 
literating it.  expanding  one  or  more  of  its  walls  in  the  process. 

In  support  of  this,  there  is  abundant  pathological  and  clinical 
evidence.  Zuckerkandl's  preparations  illustrate  many  varieties  of 
tooth  cysts.  If  developing  in  connection  with  the  incisor  teeth, 
the  cyst  encroaches  upon  the  floor  of  the  nasal  chamber  and  upon 
the  hard  palate.  In  the  case  of  the  bicuspids  lying  in  close  con- 
tiguity to  the  antrum,  the  c}"st  may  expand  the  facial  wall  of  the 
alveolus  and  encroach  upon  the  antrum  and  give  to  a  swelling 
showing  itself  upon  the  upper  lip  and  lower  part  of  the  cheek. 
It  is,  however,  in  connection  with  the  molar  teeth  that  the  cyst 
enlarges  at  the  expense  of  the  maxillary  sinus,  and  in  its  growth 
gradually  reduces  the  size  of  that  cavity.  It  expands  and  thins 
its  facial  and  palatal  walls  and  forms  a  swelling  of  some  con- 
siderable size. 

The  existence  of  two  cavities,  that  of  the  cyst  and  that  of  the 
antrum,  can  be  demonstrated  in  more  than  one  way.  I  have 
seen  both  the  cyst  cavity  and  the  sinus  nearly  half  its  normal  size 
opened  into  during  the  operation,  the  two  cavities  being  separated 
from  each  other  by  the  true  bony  w'all  of  the  cyst.  Billroth  was 
able  to  satisfy  himself  of  the  existence  of  two  cavities  in  a  case 
upon  which  he  operated  by  perforating  the  roof  of  the  cyst  and 
entering  a  second  cavity  which  was  undoubtedly  the  remains  of 
the  antrum  not  yet  encroached  upon.  Heymann  and  Coakley 
describe  microscopic  preparations  of  portions  of  the  wall  of  a 
large  cyst  which  filled  the  greater  part  of  the  antral  cavity.     In  the 
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center  of  the  sections  tliere  was  a  thin  layer  of  bone ;  on  one  aspect 
of  this  mucous  membrane,  covered  wiih  ciHated  epitheHum,  pre- 
senter! the  usual  appearance  of  the  lining  membrane  of  the  an- 
trum ;  while  on  the  other  aspect  of  the  bone  was  the  lining  mem- 
brane of  the  cyst  proper,  with  its  epitheliimi  arranged  in  two  or 
three  layers  of  flattened  pavement  cells,  clearly  demonstrating  his- 
tologically not  only  that  two  cavities  were  present,  but  also  their 
nature. 

If  further  evidence  were  wanted  in  support  of  the  dental  origin 
of  these  "bone  cysts"  rather  than  in  their  development  as  a  true 
distension  of  the  antrum,  we  have  it  in  the  following  additional 
fact.  The  outer  wall  of  the  middle  meatus  of  the  nose  is  the 
weakest  part  of  the  boundary  of  the  antrum.  In  true  distension 
of  that  cavity  we  would  naturally  expect  the  inner  nasal  wall  to 
expand  and  yield  first.  The  roof  of  the  antrum  or  the  floor  of  the 
orbit  occupies  an  intermediate  position  as  regards  thickness,  be- 
tween the  nasal  and  facial  walls  of  ihe  sinus,  and  would  also  ex- 
pand in  such  a  condition.  Clinical  experience,  however,  goes  to 
show  that  it  is  in  the  region  of  the  canine  fossa  or  facial  wall 
that  expansion  most  frequently  takes  place,  and  that  seldom  if 
ever  do  we  see  any  bulging  of  the  weaker  nasal  and  orbital  walls. 

Sometimes  the  facial  wall,  distended  and  thickened  by  the 
growth  of  the  cvst  gives  way  and  the  contents  of  the  cavity  es- 
caping into  the  mouth  becomes  infected  with  the  result  that  the 
patient  becomes  conscious  of  a  fetid,  bad-tasting  discharge.  Con- 
siderable confusion  sometimes  arises  in  connection  with  the  diag- 
nosis between  a  suppurating  cyst  of  this  kind  and  chronic  suppura- 
tion of  the  maxillary  sinus.  How  are  we  to  distinguish  between 
the  two  conditions?  Certain  features  undoubtedly  characterize 
the  cystic  distension  which  enable  us  to  differentiate  it  from 
chronic  antral  suppuration.  A  point  of  great  diagnostic  value  is 
the  expansion  of  the  bony  wall  of  the  antrum,  associated  with  a 
fistulous  opening  through  which  the  patient  is  able  to  express  the 
purulent  conten's  by  pressure  upon  the  cheek.  I  have  never  seen 
a  case  of  chronic  antral  suppuration  associated  with  distension  of 
the  walls  of  the  <''.ntral  ca\ity.  Kennert  lays  considerable  stress 
upon  this  point.  Thinning  of  the  bony  wall  perhaps  yielding  on 
pressure  and  of  a  crackling  sensation  is  additional  evidence  of  its 
cystic  nature  Pud  does  not  occur  in  simple  antral  abscess. 

Further,  the  absence  of  any  communication  between  the  sup- 
purating cavity  and  nasal  cavity  is  further  proof.  I  think,  that  we 
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are  dealinc;  with  a  tooth  cyst  which  has  become  infected  and  is 
suppurating'. 

DISCUSSION. 

Dr.  D.  Braden  Kyle  was  asked  to  open  the  discussion.  He  said  he 
had  been  very  much  interested  in  the  views  of  Dr.  Turner.  The  question 
of  cysts,  especially  bone  cysts,  was  important  chietly  in  regard'  to  etiology, 
the  classification  of  which  he  gave  as  follows:  (i)  Those  that  formed  in 
a  cavity  already  existing,  such  as  retention  cysts,  due  to  the  dilation  of 
the  follicles  of  the  mucous  membrane  Hning  the  cavity.  (2)  Those  re- 
sulting from  some  pathological  process  in  the  tissues,  a  cystic  degenera- 
tion following  inflammatory  processes. 

About  the  nasal#cavities,  either  in  the  turl)inated  bones  or  accessory 
cavities,  we  had  cysts,  as  has  been  shown,  nearly  all  of  which  cavities 
communicated  with  the  surface.  Personally,  he  believed  he  had  seen  quite 
a  number  of  cysts  of  the  turbinate  involving  the  ethmoid  cells,  which 
were   largely   retention    cysts. 

A  curious  feature  regarding  cysts  was  that,  as  a  rule,  the\'  formed  in 
a  locality  of  good  blood  supply,  with  the  exception  of  those  found  in  a 
bony  cavity.  Occasionally  one  found  cysts  forming  in  cartilaginous  struc- 
tures, but  this  was  rare.  With  the  exception  of  dermoids,  he  believed  the 
original  exciting  cause  of  cy.sts  was  undoubtedly  an  inflammatory  one. 
With  the  minute  openings  of  the  various  cells  of  the  turbinates  and  ac- 
cessory cavities,  it  was  readily  understood  why  \ve  could  have  beginning 
retention  cysts. 

Dr.  Frederick  C.  Cobb  said  he  had  had  three  or  four  cases  of  den- 
tigerous  cysts  and  had  therefore  been  much  interested  in  what  Dr.  Turner 
had  said.  There  were  two  or  three  points  in  his  paper  which  impressed 
him  as  being  of  the  greatest  interest.  One  was  that  a  diagnosis  between 
antral  disease  and  cyst  after  puncture  of  a  dentigerous  cyst  was  compara- 
tively easily  made.  If  one  first  punctured  the  w^all,  he  went  through  the 
thin  shell  of  the  bone  cyst,  and  then  through  this  wall,  if  a  canula ;  then 
without  removing  the  canula,  if  the  trocar  w'as  pushed  farther,  fluid  w'ould 
come  out  through  the  nose,  so  that  one  could  differentiate  easily  between 
antral  disease  and  cysts. 

It  was  an  interesting  thing  to  him  to  see  whether  these  cysts  subsided 
after  simple  puncture  and  the  removal  of  the  tooth.  He  took  the  trouble 
to  trace  his  cases  for  a  year  or  two.  especially  those  which  had  simply  an 
offending  tooth  removed,  and  he  found  to  his  surprise  that  in  that  in- 
terval the  whole  bony  wall  had  subsided,  so  that  the  face  was  normal  in 
appearance,  whereas  before  the  puncture  the  antrum  seemed  much  larger, 
showing  that  operation  on  these  cysts  w'as  certainly  frequently  unneces- 
sary, and  that  cases  did  not  require  more  than  the  removal  of  a  tooth 
and  puncture  to  effect  a  cure. 

Dr.  Robert  Levy  said,  in  addition  to  the  symptoms  enumerated  by 
Dr.  Turner,  in  the  few  cases  of  cysts  of  the  middle  turbinate  he  had 
seen,  the  most  prominent  symptoms  had  been  reflex  ones.  In  a  number 
of  instances  there  was  pressure,  inducing  very  pronounced  neuralgic  pain 
and  sneezing.  In  one  instance  he  felt  he  might  attribute  asthma,  at  any 
rate,  in  part,  to  the  pressure  of  a  large  middle  turbinated  cyst. 
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Dr.  RonEKT  C.  Mvles  did  not  think  that  many  of  the  members  knew 
enough  about  the  cause  of  bone  cysts  to  discuss  the  subject  intelhgently. 
It  was  probable  that  from  the  earliest  time  these  bone  cysts  had  been 
associated  with  nose  trouble.  Attention  had  been  called  to  cysts  in  the 
ethmoidal  region  by  ophthalmologists,  and,  if  possible,  it  would  be  in- 
teresting to  know  the  probable  cause  of  them  before  beginning  treat- 
ment. The  condition  seen  in  these  cases  was  evidently  due  to  extension 
of  the  pathological  process,  and  this  extension  must  be  ascribed  to  con- 
finement. Whatever  the  incipient  change  might  be  which  took  place 
to  start  these  cysts  in  their  embryonic  state,  so  to  speak,  it  needed  fur- 
ther consideration.  For  instance,  he  could  not  understand  how  a  pyo- 
genic condition  could  produce  bone  cysts  in  the  sense  of  secretion  of 
mucus.  He  could  not  understand  their  purulency.  It  was  thought  that 
the  secretions  in  passing  through  the  men:branes  produced  a  pyogenic 
condition,  and  we  had  these  cysts  starting  in  the  ethmoid  region.  Most 
of  the  members  had  undoubtedly  seen  cases  in  which  there  had  been 
an  extension  of  the  pathological  process  from  the  sphenoid  bone  to  the 
frontal,  but  which  did  not  require  any  operation.  These  cases  were 
easily  cured  by  making  a  large  opening  from  the  cavity  into  the  nose, 
inserting  gauze  and  retaining  it  until  the  walls  had  become  hardened. 

Cysts  of  the  antrum  were  moderately  common,  and  the  author's 
experience  had  been  that  the  outer  wall  of  the  antrum  became  so  thin 
that  the  finger  could  crush  it  in  about  the  malar  ridge,  and  one  could 
easily  penetrate  this   ridge  for  operative  or  other  measures  of  treatment. 

About  two  years  ago  he  was  called  by  a  prominent  physician  to  assist 
him  in  operating  on  a  woman.  He  stated  that  the  woman  would  not 
consent  to  have  any  one  operate  upon  her  except  himself,  but  he  wished 
Dr.  Myles  to  be  with  him.  The  case  was  one  of  large  cyst  of  the  an- 
trum'. Some  destructive  changes  had  taken  place  in  the  wall  of  the 
cyst,  and  there  was  a  purulent  condition.  Under  his  direction  the  sur- 
geon made  an  incision  about  an  inch  and  a  half  or  an  inch  and  a  quarter 
in  length,  curetted  the  antrum  thoroughly,  and  got  a  large  opening.  The 
woman  made  an  uninterrupted  recovery. 

As  to  frontal  sinus  disease,  the  last  case  the  author  had  was  a  woman 
7S  years  of  age.  who  had  a  cyst  extending  from  the  frontal  sinus  to  the 
anterior  ethmoidal  sinus.  In  removing  the  anterior  ethmoidal  cell  it  was 
his  intention  to  remove  the  anterior  part  of  the  frontal  sinus,  also  to 
remove  the  anterior  ethmoidal.  The  woman's  heart  failed  under  tlie 
anesthetic,  and  she  was  practically  moribund. 

He  had  made  a  promise  that  in  event  of  serious  trouble  he  would 
cease  operating.  He  removed  the  anterior  ethmoidal  cells  under  cocain 
and  made  a  complete  opening  from  the  front.  At  the  end  of  three  weeks 
the  woman  was  perfectly  well.  How  long  the  condition  had  existed  he 
did  not  know. 

Dr.  Turner  in  closing  the  discussion,  thanked  the  gentlemen  for  the 
very  cordial  way  in  which  they  had  received  his  paper.  There  were 
many  points  he  would  like  to  discuss,  but  time  did  not  permit  him  to 
do  so. 

With  the  secretary's  permission  he  would  like  to  change  the  title 
of  his  paper  from  Etiology  to  Pathology,  as  he  thought  it  would  read 
better. 
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PAPER : 


PURULENT  OTITIS  .AlEDIA  CO.AIPLICATIXG  TYPHOID 

FEVER. 


EWIXG    \V.    DAY,    M.D.,    AND    CHEVALIER    JACKSON^    M.D. 


That  the  ear  complications  of  typhoid  fever  have  never  re- 
ceived the  attention  they  deserve  is  shown  by  the  paucity  of  Htera- 
ture  on  the  subject.  The  reason,  doubtless,  is  that  it  is  almost 
never  fatal  in  a  few  days,  as  is  often  the  case  with  hemorrhage, 
pneumonia,  perforation,  etc..  yet  it  is  in  some  instances  as  grave 
as  any  of  these,  though  not  being  so  immediately  serious,  its  true 
import  is  overlooked.  The  near  or  remote  future,  with  its  pos- 
sibilities of  mastoid  empyema,  intracranial  complications,  or 
chronic  suppurative  otitis,  deafness,  foul  otorrhea,  facial  paralysis, 
etc.,  is  lost  sight  of.  Lermoyez  states  that  the  staff  of  a  French 
hospital  told  him  that  the  acute  otitis  cases  (in  children's  eruptive 
diseases),  were  very  mild,  a  little  carbolated  glycerine  being  all 
they  needed.  At  the  same  time  they  mentioned  that  most  of  the 
cases  left  the  hospital  with  ears  still  discharging  slightly.  Com- 
ment is  unnecessary  before  a  body  of  otologists. 

Deafness  in  typhoid  fever. — It  is  not  contemplated  in  this  pa- 
per to  consider  the  non-suppurative  ear  complications  further 
than  they  may  bear,  or  might  be  thought  to  bear  on  the  suppura- 
tive conditions.  All  clinicians  have  noticed  lessened  auditory  ac- 
uity in  typhoid  fever.  This  has  been  attributed  to  blunted  per- 
ception, deemed  central  and  due  to  toxemia. 

In  an  examination  of  the  ears  in  t}phoid  fever,  we  were  at 
once  struck  with  the  fact  that  practically  all  cases  could  be  classi- 
fied into  two  great  classes,  dullness  of  hearing  with  and  without 
evidence  of  middle  esr  inflammation.  This  dullness  of  hearing 
was  analyzed  as  to  etiology  in  51  selected  non-suppurative  cases. 
It  was  found  to  be  due  to  the  tube  in  one.  because  the  patient,  a 
mild  case,  volunteered  the  statement  that  he  heard  better  after 
swallowing  three  or  four  times,  and  on  test  was  found  to  hear  nor- 
mallv.  Onlv  1.2  cases  were  catheterized  as  a  test  and  they  were 
all  patulous.     Dullness  of  hearing  was  found  to  be  due  to  non- 
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suppurative  middle  ear  conditions  in  17  cases  (some  of  these 
mi^lit  have  been  tul^al).  The  perceptive  apparatus,  inchuhnt^ 
the  sensoriuni,  was  found  at  fault  in  22,  cases;  both  perceptive 
and  conductive  mechanisms  in  ten  cases. 

These  data  must^  not  be  taken  as  absolutely  correct  for  very 
apparent  reasons.  The  cases  were  selected  for  their  mildness, 
their  intelligence  and  the  speaking-  of  a  language  of  which  we 
had  at  the  time  a  skillful  interpreter.  They  were  all  examined 
between  the  loth  and  20th  days  of  their  illness. 

With  a  view  of  gaining  a  little  information  in  regard  to  otitis 
media  purulenta  acuta,  a  complication  of  typhoid  fever,  a  number 
of  series  of  observations  during  a  year  past  were  made  in  the 
medical  wards  of  the  ^^'estern  Pennsylvania  Hospital  at  Pitts- 
burg. This  series  of  cases  embraced  first  280  cases  of  typhoid 
fever  examined  in.  the  nose,  throat  and  ear  on  admission  and  at  in- 
tervals afterward.  Other  series  embracing  the  purulent  otitis 
cases  of  the  first  series  and  various  other  series  were  analyzed 
from  carefully  kept  records.  It  was  not  possible  to  follow  every 
case  in  all  the  lines  of  investigation.  This  accounts  for  the  many 
separate  series  of  cases,  with  different  numbers  in  each. 

In  further  considering  the  observations  here  recorded,  per- 
centages, etc.,  it  must  be  remembered  that  these  were  all  hospital 
cases,  that  they  were  consequently  nearly  all  severe  infections, 
aggravated  before  admission  by  working  during  the  early  stages, 
by  the  eating  of  a  general  diet,  and  by  all  kinds  of  neglect.  Xo 
cases  of  paratyphoid  fever  are  included,  so  far  as  known. 

OTITIS    EXTERNA. 

Two  cases  of  otitis  externa  circumsonpta  occurred.  This 
seems  a  rare  complication.  Bezold  in  i  .243  cases  of  typhoid  fever 
with  50  cases  of  ear  involvement  did  not  see  a  single  case  of  otitis 
externa.  Xo  other  writer  mentions  it.  In  one  of  our  cases,  free 
incision  and  drainage  with  a  little  wick  of  gauze  resulted  in  a 
slow  but  uninterrupted  recovery.  In  the  other  case,  the  process 
penetrated  deepl}'.  setting  up  a  periostitis.  An  incision  down  to 
the  bone  extending  from  near  the  tympanic  membrane  out  to  the 
tragus,  with  occasional  curettement.  packing  with  gauze,  etc.. 
was  the  treatment ;  but  in  spite  of  this,  the  pus  worked  its  way 
outward  and  developed  quite  a  collection  in  front  of  the  tragus. 
An  incision  here,  with  through  drainage  by  means  of  a  wick  of 
gauze  ])ushed  in  the  external  wound  and  brought  out  in  the  canal. 
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brought  about  a  slow  recovery  of  7  weeks'  duration.  It  was  a 
continual  fight  with  exuberant,  flabby  granulations  and  tissues  re- 
luctant to  heal,  on  account  of  a  system  profoundly  poisoned  by 
toxines. 

That  external  otitis  did  not  occur  often  in  the  suppurative 
cases  is  remarkable,  when  the  virulence  of  the  pus  is  considered  ; 
and  also  when  we  consider  the  frequency  with  which  the  ear  is 
fingered  by  the  patient.  As  mentioned  under  bacteriology,  the 
external  canal  was  always  found  sterile  at  the  deeper  osseous 
portions,  but  infected  near  the  concha.  The  latter  location  is, 
of  course,  where  furuncles  usually  develop,  and  was  the  loca- 
tion in  the  two  cases  mentioned.  That  it  did  not  occur  oftener, 
considering  the  frequency  of  median  otitis,  seems  to  point  to  a 
lessened  resistance  of  the  mucosa,  and  an  midiminished  resistance 
of  the  skin. 

DISORDER    OF    THE    PERCEPTINE    APPARATUS. 

Xo  special  invesdgation  of  this  was  made  further  than  to  re- 
cord its  presence.  Abnormality  of  the  perceptive  apparatus  was 
found  in  ;^^  out  of  55  typhoid  fever  cases.  It  came  on  in  the  first 
or  second  week  and  lasted  until  the  temperature  reached  the 
normal. 

Dr.  Dench.  in  his  classical  text-book,  under  the  head  of  typhoid 
fever  involvement  of  the  perceptive  apparatus,  attributes  the  di- 
minished soimd  perception  to  the  eflfect  of  the  specific  poison  on 
the  cerebrum  itself,  rather  than  on  the  nerve  distribution  in  the 
labyrinth,  on  account  of  the  disappearance  of  the  impairment  of 
hearing  during  convalescence.  This  seems  to  be  borne  out  in  a 
few  of  our  non-tympanic  cases,  but  in  the  most  of  them,  the  an- 
noyance produced  by  severe  tinnitus  seemed  to  indicate  that  the 
toxemia  was  acting  more  powerfully  on  the  labyrinthine  nerve 
endings  than  en  the  sensorium.  It  has  been  argued  by  Politzer 
and  others  that  the  earlier  disturbances  of  the  labyrinth  are  hy- 
peremic  and  the  later  disturbances  anemic.  This  seems  refuted 
by  the  fact  that  there  is  not  the  hyperemia  in  any  portion  of  the 
head  in  typhoid  fever  that  there  is  in.  for  instance,  pneumonia, 
which  is  free  from  non-suppurative  labyrinthine  trouble.  As  to 
anemia  as  a  factor  it  is  present  during  a  considerable  part  of  the 
convalescence,  while  the  labyrinthine  trouble  ordinarily  ceases  on 
the  eve  of  convalescence. 
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ACUTE  CATARRHAL  OTITIS   MliDIA. 

In  8  out  of  280  (2.9  per  cent.)  cases  of  typhoid  fever  there 
were  evidences  of  a  mild  otitis  which  subsided  without  rupture 
or  incision  of  the  drum  membrane.  We  did  not  find  catarrhal 
otitis  as  common  as  the  catarrhal  affection  of  the  upper  air  pas- 
sages. Cases  which  went  on  to  purulent  otitis  were  not  included 
in  the  figures  given. 

MYRINGITIS. 

Six  cases  of  this  were  found  in  280  cases  (2.1  per  cent.)  of 
typhoid  fever.  Of  course  only  those  cases  were  counted  that 
showed  no  middle  ear  aft'ection. 

ACUTE  PURULENT  OTITIS   MEDIA. 

Literature. — The  earliest  and  also  the  most  erroneous  refer- 
ence to  ear  aft'ection  in  typhoid  (or  typhus)  fever  is  that  of  Fras- 
cator^  in  1564,  who  said  "surditas  salutem  portendit."  The  same 
error  was  voiced  three  centuries  later  by  Allison-  who  in  1849 
said  "Deafness  is  rather  a  favorable  symptom  in  typhoid." 

The  earliest  record  found  of  otorrhea  was  that  of  Louis^  who 
in  1 84 1,  refers  to  ear  suppuration  followed  by  meningitis.  Pea- 
cock in  i856,'*  Wilson  in  1881,''  and  ^Murchison"  all  report  similar 
cases. 

]\Iurchison'^  writes :  "I  have  known  rigors,  high  fever,  intense 
headache  and  delirium  and  even  convulsions,  occur  during  con- 
valescence, and  cease  at  once  on  the  appearance  of  discharge  from 
the  ear.'; 

Trosseau*'  in  1861,  states  that  if  both  ears  be  affected,  it  is 
usually  due  to  a  catarrhal  extension  from  nasopharynx  through 
the  Eustachian  tube ;  whereas,  if  but  one  ear  be  affected  it  is  due 
to  a  purulent  otitis,  an  occasion  for  graver  prognosis. 

Oppolzer"  attributes  deafness  in  typhoid  fever  to  three  causes : 
Catarrhal  extension  from  nasopharynx ;  central  nervous  disorder 
from  blood  dyscrasia ;  periostitis  of  the  middle  ear.  Of  these 
catarrhal  extension  he  regards  as  common,  central  nervous  dis- 
turbance rare,  periostitis  he  considered  metastatic  in  origin. 

Moos  is  quoted  by  Bezold  as  reporting  two  cases  of  total  deaf- 
ness which  were  referred  back  by  the  patients  to  an  earlier  at- 
tack  of  typhoid   fever.     One  had  bilateral  deafness  with  residua 
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of  a  purulent  inflammation ;  both  drum  membranes  being  sunken 
in,  darkened  and  perforated  in  the  center.  In  the  other  case,  the 
drum  cavities  and  drum  heads  seemed  normal  on  both  sides. 

A  degree  of  inaccuracy  exists  in  the  earlier  observ-ations,  espe- 
cially the  European,  in  that  typhoid  and  typhus  (which  also  has 
ear  complications)  are  in  some  instances  considered  together.  Of 
course,  in  later  observ^ations  this  does  not  occur. 

Coomby^  considers  deafness  and  tinnitus  pathognomonic  of 
typhoid  fever.  Nearly  all  the  leading  text-books  on  internal  medi- 
cine refer  to  deafness,  a  few  of  them  to  tinnitus,  as  symptoms  in 
the  second  week  of  typhoid  fever.  This,  of  course,  independent 
of  suppuration.  Few  mention  suppuration,  and  only  two  give 
any  suggestion  as  to  its  treatment. 

Frequency. — The  exact  frequency  of  otitis  media  purulenta  as 
a  complication  of  typhoid  fever  is  exceedingly  difficult  to  de- 
termine. It  might  be  expected  to  vary  in  the  different  epidemics, 
different  countries  and  different  social  conditions  and  surround- 
ings. Few  statistics  are  available  because,  with  one  or  two  ex- 
ceptions, painstaking  records  have  not  been  made. 

Bezold  in  four  years  (1876-80)  saw  1,243  cases  of  tx-phoid 
fever  and  saw  48  (3.9  per  cent.)  ear  complications  exclusive  of 
purely  nerve  conditions  and  the  dullness  of  hearing  due  to  anti- 
pyretics (presumably  quinine  at  that  date).  This  is  an  astonish- 
ingly low  percentage. 

Louis  records  that  out  of  45  severe  cases  of  typhoid  fever  that 
recovered,  the  ear  in  four  cases  (8.9  per  cent.)  had  discharged, 
and  though  a  perforation  was  obser\-ed  in  one  case  only,  it  is 
probable  that  all  were  median  otitis.  In  24  mild  cases,  one  (4.2 
per  cent.)  had  suppurative  ear  trouble,  though  three  complained 
of  ear  pain.  In  30  cases  that  died  of  typhoid  fever  he  noted  no 
case  of  suppuration — probably,  we  suggest,  because  they  died  too 
early  in  the  disease. 

Beverly  Robertson^"  states  that  "otorrhea"  is  more  frequent 
among  children  than  with  adults,  but  does  not  give  his  observa- 
tions of  the  frequency  of  either. 

Solis  Cohen  and  Claribel  Cone  in  1893,  report  a  case  of  puru- 
lent otitis  deemed  worthy  of  record  because  it  was  of  rare  oc- 
currence in  this  hospital  (Philadelphia)  although  it  healed  with 
a  perforation,  but  without  otorrhea  or  mastoid  or  other  complica- 
tions. 

Raoult  and  Specker^^  give  no  figures,  but  make  the  general 
statement   that   otitis   media   is    a   very  frequent  complication  of 
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typhoid  fever.  This  is  in  1902  and  probably  refers  to  ca  es  occur- 
ring in  Xancy,  I'rance. 

Hengst,  in  i8i.;6.  collected  28  cases  of  purulent  median  otitis 
(Kcurrins:  in  1.228  cases  of  typhoid  fever.  Five  hundred  and 
seventy-tive  of  these  cases  were  private  cases.  The  percentage, 
2J/2,  was  about  the  same  in  both  classes  of  patients. 

Strieker  reports  34  cases  of  otitis  out  of  172  cases  of  typhoid 
fever  ( 19.7  per  cent. )  ;  Jessen,  13  out  of  187  (7  per  cent. )  ;  HofT- 
man,  4  out  of  250  autopsies  (1.6  per  cent.)  ;  Osier,  8  out  of  389 
( 2.1  per  cent.). 

\  ickerv  ro]K)rts  for  four  months.  July  to  Xovembcr,  in  1902, 
at  the  Massachusetts  General  Hospital,  in  49  cases  of  typhoid 
fever,  two  instances  of  purulent  otitis  (4  per  cent.),  one  of  pneu- 
monia and  three  of  hemorrhage. 

For  1902,  in  the  Boston  Hospital,  Sears  reports  11  cases  of 
otitis  media  in  203  (  5.4  per  cent. )  typhoid  fever  cases,  standing 
next  to  pneumonia  (12  cases)  and  phlebitis  (12  cases)  in  fre- 
quency as  a  complication.  In  comparing  such  reports  with  the 
percentages  given  in  our  cases  it  must  be  borne  in  mind  that  in 
few  if  any  cf  the  hospitals  can  the  records  of  the  ear  comjilications 
of  tyi:)hoid  fever  be  relied  tipon  for  completeness.  We  mule  al- 
most daily  visits  to  the  hospital  and  made  it  a  duty  to  record  all 
cases  of  otitis  during  an  entire  year. 

Systematic  incjuiry  into  the  frequency  of  purulent  otitis  in 
typhoid  fever  in  private  practice  has  not  yet  been  made  by  us,  as 
it  seemed  in  making  personal  incjuiries,  that  mental  records  would 
be  the  only  ones  available,  and  these  are  notoriously  unreliable. 

Personal  inquiry  among  general  practitioners  of  large  prac- 
tice revealed  that  eight  of  them  never  saw  a  case  among  several 
hundred  typhoid  fever  cases.  These  men  said  they  rarely  saw 
a  severe  case  of  typhoid  fever  in  private  practice.  A  luild  type 
was  the  rule.  Four  men  in  large  practice  in  the  poorer  districts 
frequently  saw  very  severe  and  fatal  cases  of  typhoid  fever  and 
occasionally  saw  a  discharging  ear.  This  seems  to  point  to  the 
hereinafter  mentioned  observation  that  the  severity  of  the  case  is 
an  etiologic  factor. 

Coming  to  our  own  observations  in  the  Western  Pennsylvania 
Hospital  at  Pittsburg,  in  780  cases  of  typhoid  fever  otitis  media 
purulenta  acuta  was  noted  in  88  cases  (11.3  per  cent.),  45  times 
(5 1. 1  per  cent.)  it  was  only  on  one  side  (26  left,  19  right)  ;  43 
times  (48.9  per  cent.)  on  both  sides.  It  was  during  this  period 
the  most  frequent  of  all  the  complications.     It  has  developed  this 
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prevalence  in  recent  years,  though  it  is  greatly  on  the  decrease 
in  the  last  few  months,  and  at  the  present  time  it  is  down  to  one 
case  in  64  (1.6  per  cent.).  Statistics  on  the  frequency  in  this 
hospital  prior  to  1903  are  not  available,  so  that  the  very  interest- 
ing point  as  to  vyhether  or  not  these  cases  occur  more  frequently 
in  recent  years  cannot  be  proven  in  figures. 

Statistics  on  this  point  are  difficult  to  obtain  and  are  value- 
less. There  has  never  been  in  most  hospitals  any  attempt  at 
recording  these  complications  conscientiously.  It  certainly  does 
not  appear  at  all  in  many  reports  and  in  others  it  has  only  ap- 
peared in  recent  years.  Former  residents  and  nurses  in  the  West- 
ern Pennsylvania  Hospital  remember  occasional  cases,  but  all  are 
■certain  that  it  was  less  frequent  formerly. 

Those  practitioners  in  private  practice  who  have  had  cases 
■were  inclined  to  look  upon  it  as  a  complication  of  recent  preval- 
•ence.  ^Mention  is  made  of  it  in  literature  many  years  back,  yet  in 
Pittsburg,  at  least,  it  is  certainly  more  prevalent  now  than  ever 
before  and  it  is  certainly  more  frequent  in  the  hospitals  than  in 
private  practice. 

One  thing  is  quite  certain  :  purulent  otitis  media  is  never  over- 
looked when  present  in  typhoid  fever.  It  is  accompanied  by  such 
a  copious  outpouring  of  sanguinolent  serum  in  the  early  stages 
that  it  could  never  escape  observation. 

BACTERIOLOGY. 

Acute  otitis  media  independent  of  typhoid  fever  is  usually  butr 
not  invariably  monomicrobic.  Chronic  purulent  otitis  media  is 
invariably  polymicrobic ;  usually  staphylococcal  with  saprophy- 
tic mixture.  Theoretically  it  would  seem  unlikely  that  there  is 
a  true  typhoid  inflammation  of  the  membranous  lining  of  the 
middle  ear  as  in  diphtheria,  etc.,  on  account  of  the  difference  in 
the  selective  properties  of  the  organisms.  Eberth's  bacilli  do  not 
attack  the  nasopharyngeal  mucosa  as  Klebs-Loeffler  bacilli  do. 
Eberth's  bacillus  is  pyogenic  as  proven  by  ^lya,  Belfanti.  Dmo- 
chowsky  and  Janowsky,  Black,  Orloft'  and  Gilbert  and  Girode. 
It  has  been  found  more  or  less  abundantly  in  many  of  the  puru- 
lent complications  of  typhoid  fever. 

Destree,  Prochaska  and  Preysing  have  found  it  in  suppurating 
ears  of  typhoid  fever  patients.  Coplin  found  it  associated  with 
pyogenic  cocci  in  a  case  of  mastoiditis  in  typhoid  patients.  Many 
observers  have  not  found  it.  Possibly  it  may  have  been  present 
■earlier  and  disappeared  after  the  later  mixed  infections.     Funke 
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reports  two  cases  of  typhoid  bacillus  present  in  middle  ear  sup- 
puration in  pure  culture  and  two  cases  associated  with  pyos^enic 
cocci.  He  reported  the  organisms  most  common  in  the  pus  of 
otitis  media  in  order  of  frequency  as  follows : 

Pneumococcus, 

Streptococcus, 

Pyogenic  Staphylococci  (Albus  and  Aureus), 

Bacillus  of  Friedlander, 

l)acillus  Diphtheriae. 
Durin  in  two  bacteriological  examinations  did  not  find  typhoid 
bacilli  in  inirulent  otitis  complicating  typhoid  fever.  The  diplococ- 
cus  of  pneumonia  has  been  found  by  several  observers.  Fraenkel 
and  Simmonds  found  pyogenic  bacteria  in  middle  ear  discharges 
but  were  tmable  to  find  the  typhoid  bacillus. 

A  review  of  the  literature  will  indicate  clearly  that  we  are 
not  aware  of  all  the  factors  involved  in  the  sterility  or  infection 
of  the  middle  ear.  Thus  Zaufel,  from  investigation  on  rabbits, 
concluded  the  tympanum  is  by  no  means  always  sterile,  the  num- 
ber of  bacteria  increasing  the  nearer  the  aproach  to  the  pharyn- 
geal orifice  of  the  tube.  On  the  other  hand,  Preysing  out  of  78 
ears  found  (ix>st-mortem)  67  sterile  and  11  infected,  but  ap- 
parently healthy,  from  which  he  concluded  that  the  normal  ear 
is  practically  sterile.  We  are  somewhat  in  the  dark  as  to  the 
number  of  bacteria  required  to  start  an  infective  disease,  not  in 
the  ear  only  but  in  any  tissue.  Doubtless  the  number  varies  wide- 
ly dependent  upon  many  factors.  In  the  normal  ear  as  in  other 
organs  it  is  reasonabl}'  certain  that  a  limited  number  of  patho- 
genic organisms  may  be  and  often  are  present  without  lesion. 
Exactly  the  proportionate  share  in  the  protection  taken  by  the 
body  juices,  by  healthy  epithelium,  adequate  drainage  and  phago- 
cytosis or  its  equivalent  in  cell  action,  is  not  agreed  upon.  It  is. 
however,  an  accepted  fact  that  there  is  a  protective  power  exerted 
by  the  healthy  organism,  which  power  varies  greatly  and  be- 
comes very  much  lowered  in  a  great  variety  of  acute  and  chronic 
ailments.  It  is  possible  also  that  these  ailments  increase  the  viru- 
lence of  the  bacteria  so  that  their  attacking  power  is  greater ; 
for  it  is  now  well  known  that  pathogenic  power  is  not  necessarily 
in  proportion  to  numbers,  virulence  being  equally  a  factor. 

Bacillus  diphtheriae  has  been  found  (Prochaska)  associated 
wath  pus  cocci  in  otitis  pus  in  typhoid  fever  cases,  although  un- 
demonstrated  in  the  throat.  The  bacillus  typhosis  has  been  found 
in  typhoid    fever   in   surgical   complications   of   the   bones,   peri- 
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osteum  and  cartilages,  in  abscesses  of  ovary,  spleen,  liver,  kidney 
and  cellular  tissue :  in  orchitis,  epididymitis,  thyroiditis,  localized 
peritonitis,  endocarditis,  cholecystitis,  meningitis,  pleurisy  ?nd  a 
number  of  other  conditions  and  locations.  In  all  these  there  was 
suppuration,  but  the  bacillus  typhosis  has  been  found  without 
lesion  in  bone  marrow  and  in  l\TOphatic  glands. 

All  the  mucous  lined  cavities  of  the  body  have  been  shown  to 
intermittently,  if  not  constantly,  contain  a  varying  number  of 
pathogenic  organisms,  which  owing  to  defensive  power  of  normal 
epithelium,  ciliated  or  not.  of  body  juices  and  of  leucocytes,  gain 
no  foothold.  It  is  a  well  recognized  fact  that  in  typhoid  fever 
we  have  a  very  low  resisting  power  as  evidenced  by  the  long  list 
of  pyogenic  invasions  of  nearly  every  organ  in  the  body  by  or- 
ganisms every  day  carried  about  with  immunity  by  the  normal 
individual. 

How  far  the  virulence  of  bacillus  typhosis  might  be  increased 
by  being  confined  in  a  closed  cavity  like  the  middle  ear.  where 
the  contents  are  not  constantly  moving,  can  only  be  conjectured. 

Coming  to  the  results  of  our  investigations,  with  the  assist- 
ance of  Dr.  Ralph  Duffy,  pathologist  of  Western  Pennsylvania 
Hospital,  cultures  were  taken  from  the  nasopharynges  and  ex- 
ternal auditor}-  canals  of  60  cases  of  typhoid  fever,  on  admission. 
The  canal  close  to  the  drum  membrane  was  in  all  cases  found 
free  from  pyogenic  organisms. 

In  four  cases  of  purulent  otitis  media  a  culture  taken  two, 
three,  six  and  ten  da}  s.  respectively,  before  the  onset  of  the  otitis 
media  showed  the  deeper  canal  sterile.  While  this  was  an  abund- 
antly long  time  to  permit  deeper  penetration,  yet  taken  in  con- 
junction with  the  fact  that  no  case  at  any  stage  was  found  with 
an  infected  canal  ( in  its  deeper  portions)  we  think  argues  against 
the  theory  of  infection  by  this  route. 

The  bacteriological  examinations  of  the  pus  from  the  middle 
ear  in  22  cases  showed  staphylococcus  aureus  in  pure  culture  four 
times,  streptococcus  in  pure  culture  eight  times  and  these  two  in 
mixed  infections  six  times.  The  pneumococcus  was  found  twice. 
Bacillus  diphtherise  twice. 

In  seven  of  the  eight  cases  where  streptococcus  was  found  as 
a  pure  culture  in  the  pus  from  the  ear.  the  same  organism  was 
found  in  the  nasopharynx.  Staphylococcus  was  demonstrated  in 
the  nasopharynges  of  all  of  the  ten  cases  in  which  it  was  present 
in  pure  culture  in  the  ear  pus. 

The  tvphoid  bacillus  was  not  found  in  any  case  in  either  the 
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nasopliarynx  or  the  ear  discliarges.  Theoretically,  it  seemed 
plausible  that  the  bacillus  typhosis  mij^ht  be  present  as  an  initial 
factor,  mixed  infections  witli  ])us  cocci  developing  later.  With 
the  object  of  determining  this,  eight  cases  were  incised  early  and 
the  cultures  taken  with  a  sterile  probe  inserted  through  the  in- 
cision, before  there  had  been  opportunity  for  the  proliferation  of 
air  borne  organisms.  In  no  case  was  the  typhoid  bacillus  found, 
though  pus  cocci  always  were,  evidently  having  gained  entrance 
through  the  Eustachian  tube.  Evidently  in  both  classes  of  cases 
(the  one  we  believe  due  primarily  to  infection,  the  other  to  em- 
bolism or  thrombosis)  the  pyogenic  organisms  were  evidently 
present  but  were  unable  to  proliferate  freely  until  the  required 
conditions  of  soil  were  developed.  To  prove  this,  in  examining 
the  external  auditory  canals  of  typhoid  fever  cases,  free  from 
otitis,  in  three  instances  the  membrane  was  incised  under  aseptic 
precautions  and  a  culture  taken  from  the  mucosa  of  the  middle 
ear  itself.  Again  no  typhoid  bacilli  were  found,  but  in  all  staphy- 
lococci were  found.  In  all  three  of  these  cases,  this  examination 
was  made  in  the  second  week  of  the  disease.  All  of  them  got 
w'ell  of  their  fever,  without  developing  otitis.  Presumably  this 
\^  as  because  of  lack  of  conditions  of  soil,  be  those  conditions  what 
they  may— an  inflammation  of  the  mucosa  due  to  typhoid  bacilli 
lodged  from  the  blood  flowing  through  the'  mucosal  vessel ;  or  a 
low  resistance  of  cells  or  juices  due  to  toxemia;  or  to  a  necrosis 
of  the  mucosa  from  anemia  due  to  embolism  or  thrombosis,  or  to 
an  anemia  from  any  other  cause.  Or  the  typhoid  bacillus  by 
causing  a  non-inflammatory  tissue  necrosis  may  have  prepared 
the  soil  for  other  more  active  pyogenic  bacteria.  As  might  be 
inferred  fiom  the  statement  just  made,  it  is  not  intended  to  argue 
from  these  examinations  that  the  typhoid  bacilli  may  not  be  the 
chief  etiologic  factor  because  it  was  not  found  in  the  middle 
ear  or  in  the  discharges  therefrom.  Its  attack  may  have  been 
from  beneath  the  surface  by  way  of  the  mucosal  vessels,  and  may 
have  even  there  been  rapidly  superseded  by  the  all  pervading,  ever 
present  pus  cocci. 

The  presence  of  colon  bacilli  was  suspected  to  be  present  in 
one  case  on  account  of  the  fecal  odor  of  the  pus.  but  it  was  not 
found. 

The  nasopharynges  of  60  typhoid  fever  cases  were  all  found 
free  from  infection  with  typhoid  bacilli.  This  is  remarkable  when 
it  is  remembered  that  the  sputum  almost  always  contains  these 
organisms.     It  may  be  mentioned  here  as  a  control,  that  the  same 
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laboratory  technique  was  demonstrating  the  presence  of  typhoid 
bacilli  in  suppurative  complications,  other  than  those  of  the  ear. 
The  pathogenic  organisms  found  in  the  nasopharynx  were : 

Streptococcus, 

Staphylococcus  Aureus, 

Staphylococcus  Albus, 

Pneumococcus, 

Bacillus  Diphtheri^e. 
Besides  these  there  were  numerous  saprophytes  and  air  organ- 
isijis. 

Before  leaving  the  subject  of  bacteriology  it  might  be  well  to 
recall  to  our  minds  the  fact  that  it  is  now  conceded  that  glandu- 
lar structures  may  be  the  seat  of  inflammation  in  the  absence  of 
bacteria.  Whether  the  glandular  apparatus  of  the  tympanic  mu- 
cosa can  be  the  seat  of  such  an  intiammation  we  are  unable  to  say. 

PATHOLOGY. 

It  is  to  be  regretted  that  the  difference  between  the  slow  and 
the  fulminating  types  was  not  noted  earlier  in  the  investigations. 
Had  this  been  done,  our  observations  would  have  all  been  with 
a  view  to  throwing  light  on  the  differences  in  the  pathology  of 
the  types.  It  is  also  to  be  regretted  that  there  was  no  opportunity 
for  post-mortem  investigations  into  the  pathology  and  patholog- 
ical histology.  It  is  to  be  hoped  that  both  these  defects  will  be 
overcome  by  a  future  series  of  observations. 

Bezold  considered  it  open  to  question  whether  some  of  the 
cases  of  post-typhoid  deafness  were  due  to  extension  to  the  laby- 
rinth from  the  middle  ear  with  destruction  of  the  fenestra ;  or 
whether  it  were  not  more  likely  that  an  independent  suppurating 
focus  developed  in  the  labyrinth  similar  to  that  in  cerebrospinal 
meningitis.  He  admits  that  no  such  case  has  been  observed.  We 
do  not  see  any  basis  for  it,  for  all  the  evidence  we  have  indicates 
that  the  labyrinthine  symptoms  present  in  non-suppurative  typhoid 
fever  ear  cases  are  due,  not  to  infection,  but  to  the  circulation  of 
toxines  in  the  labyrinthine  vessels. 

In  cerebrospinal  meningitis  we  have  an  infective  focus  ex- 
tending outward  from  within  the  cranial  cavity.  No  such  condi- 
tion exists  in  typhoid  fever.  The  infective  focus  is  in  the  middle 
ear  and  has  been  observed  by  the  writers  to  involve  the  inner  tym- 
panic wall  in  two  cases.    In  both  these  cases,  there  were  labyrinth- 
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ine  complications  with  permanent  total  deafness  (fortunately  uni- 
lateral), and  temporary  vertisro.     Tliere  was  no  facial  paralysis. 

It  is  unnecessary  before  this  learned  body  to  review  the  path- 
ology of  acute  purulent  otitis  media,  as  you  are  familiar  with 
the  stages  of  vascular  engorgement  followed  closely  by  transuda- 
tion of  blood  fluids,  the  migration  of  white  blood  cells  and  the 
pouring  out  of  catarrhal  secretions,  etc.  What  we  have  classed 
as  the  slow  type  of  cases  seemed  in  the  absence  of  autopsies  to 
be  pathologically  the  same  as  that  of  acute  otitis  media,  occurring 
independent  of  typhoid  fever,  except  that  it  was  a  very  intense 
grade  of  inflammation.  The  two  types  of  cases,  the  slow  and 
the  fulminating,  after  the  end  of  about  a  week  or  ten  days,  as- 
sumed the  same  pathological  state  so  far  as  the  gross  pathology 
could  be  conjectured  from  the  naked  eye  appearances.  The  dif- 
ference was  in  the  rapidity  of  onset.  The  fulminating  cases 
reached  in  a  day  the  stage  that  the  cases  of  slow  type  reached  in 
four  or  six  days.  The  naked  eye  appearance  which  is  all  the 
source  of  information  as  to  pathology  that  we  have  to  offer  was 
partially  described  under  "symptomatology."  Some  further  ob- 
servations follow  :  The  mucosa  of  the  tympanum  as  seen  through 
incisions  and  perforations  in  the  membrana  tympani.  was.  in  the 
slow  cases,  sometimes  deep  red  in  the  later  stages,  always  so  in 
the  early  stages.  Frequentl\-  in  ten  days  or  two  weeks  the  mem- 
brane would  become  pale  and  edematous,  as  though  covered  with 
flabby  granulations  which  were  pouring  out  pus.  In  many  of  all 
three  classes  of  cases,  large  masses  of  pseudo-membranous  exu- 
date had  to  be  wiped  away  from  the  fundus  of  the  canal  in  the 
early  days  of  the  suppuration.  It  did  not  leave  a  bleeding  sur- 
face. Microscopical  examination  of  this  substance  showed  it  to  be 
exfoliated  epithelium,  with,  in  some  instances,  a  fibrinous  net 
work.  In  six  cases  of  suppurati\  e  otitis,  on  the  second  day  the 
membrana  tympani  was  incised  all  round  the  tympanic  ring.  After 
the  bleeding  had  been  stopped  with  dry  cotton  tampons  the  edge 
of  the  membrane  was  turned  up  with  a  probe  in  successive  por- 
tions and  a  careful  examination  of  the  atrial  mucosa  made.  In 
five  other  cases  the  membrana  tympani  was  cut  in  quadrant  flaps 
by  a  vertical  incision  from  top  to  bottom  of  the  tympanic  ring 
anterior  to  the  malleus ;  a  horizontal  incision  crossing  this  from 
anterior  to  posterior  periphery  just  below  the  umbo ;  and  a  third 
incision  vertically  close  to  the  malleus  posteriorly.  These  two 
plans  of  incision  permitted,  after  hemorrhage  stopped,  a  free  in- 
spection of    the  atrial  mucosa.     In  all  these  cases  the  membrane 
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was  bulging  with  ihe  presence  of  fluid  discharges.     Inspection 
showed  three  different  states  of  the  mucosa : 

(a)  Intensely  reddened  and  intiamed  with  slight  swelling 
associated  with  sero-sanguinolent  discharge. 

(b)  The  same  with  gray  sloughing  patches  of  exudate 
looking  in  spots  as  if  touched  with  silver  nitrate. 

(c)  Intensely  swollen,  rather  pale,  edematous  mucosa  that 
obliterated  all  landmarks.  The  fundus  of  the  canal 
looking  as  if  filled  with  exuberant  granulations. 

These  eleven  cases  were  not  examined  until  after  the  appear- 
ance of  the  discharge.  They  had  not  complained  of  pain  and 
they  occurred  during  a  period  when  no  typhoid  cases  were  being 
examined  aurally,  unless  ear  symptoms  were  noted  by  the  nurses 
or  internes,  so  that  it  could  not  be  stated  to  wdiich  type  they  be- 
longed. Furthermore,  they  occurred  before  it  was  realized  that 
there  were  two  types  of  cases  in  addition  to  the  hemorrhagic.  In 
one  very  acute  case  of  the  fulminating  type  there  seemed  to  be 
an  acute  osteitis.  The  malleus  and  incus  seemed  to  become  ne- 
crotic and  their  attachments  sloughed  away.  They  both  were 
wiped  out  on  a  cotton  applicator.  In  this  case  the  walls  became 
slightly  involved  along  the  lower  outer  attic  wall,  where  a  small 
sequestrum  came  away,  leaving  a  notch.  This  case  recovered 
without  operation  apparently  because  of  the  ample  drainage 
afforded. 

In  four  cases  of  purpuric  typhoid  fever,  in  which  the  skin  sur- 
face was  mottled  in  various  locations  with  dark  blue  spots,  the 
mucosa  of  the  pharynx,  nasopharynx,  and  larynx  were  seen  to  be 
spotted  in  the  same  way.  The  Eustachian  eminences  were  free 
from  the  spots  in  all  four  cases.  The  mucosa  of  the  ear  in  all" 
four  cases  was  examined  as  well  as  possible  through  tympanic 
perforations  and  was  seen  to  be  spotted  with  blue-black  dis- 
colorations  in  one  case.  In  one  other  case  the  entire  middle  ear 
as  far  as  could  be  seen  was  slate  colored  blending  to  brownish 
black  and  black  anteriorly.  This  case  did  not  bleed  from  the  ear. 
It  did  bleed  copiously  from  the  nose.  Another  case  bled  freely 
from  the  ear.  Xo  exact  source  of  hemorrhage  could  be  located. 
The  blood  seemed  to  ooze  through  the  blackened  membrane  every- 
where.   The  blood  was  brown  in  color  and  oozed  through  a  tight 
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gixuzc  plug  like  waler.  There  seemed  to  be  changes  in  the  blood 
which  deprived  it  of  its  coagulability.  The  hemorrhage  was 
only  stopped  by  a  cotton  plug  dipped  in  collodion  forced  tightly 
into  place  immediately  after  removing  a  drying  plug  of  gauze. 
This  corked  the  canal  like  a  cork  in  a  bottle.  The  pathology 
of  the  hemorrhage  cases  is  not  clear.  Evidently  there  was  a  leak- 
ing out  of  the  blood  tlirough  the  wall  of  the  mucosal  vessels  and 
through  the  epithelium  into  the  cavity  of  the  middle  ear,  which 
blood  afforded  an  excellent  culture  medium  for  the  proliferation 
of  pus  cocci.  Two  such  cases  were  seen  in  their  hemorrhagic 
stage,  and  watched  until  pus  formed  before  evacuation  by  incision. 
Xo  case  of  hemorrhage  with  subsequent  absorption  was  seen.  In 
another  class  of  hemorrhagic  case  of  which  five  were  seen,  the 
hemorrhage  was  evidently  under  the  epithelium.  In  two  cases 
the  blebs  were  incised,  in  three  they  were  allowed  to  burst.  The 
result  was  the  same — an  acute  suppurative  otitis  media  followed 
in  all  the  hemorrhagic  cases  of  wdiatever  form.  If  it  is  assumed 
that  the  pathology  of  the  blebs  of  the  non-purpuric  cases  was  the 
same  as  in  the  purpuric  cases,  the  pathology  is  easily  understood. 
But  there  is  no  evidence  of  this.  The  blebs  were  like  little  vesi- 
cles filled  with  a  thin  sero-sanguinolent  fluid.  When  occurring 
on  the  drum  membrane,  evidently  the  accumulation  was  between 
the  layers.  \\"hen  the  bleb  was  continued  outward  onto  the  canal 
wall,  the  surface  of  the  bleb  did  not  show  any  line  of  demarcation 
between  what  had  been  membranic  epithelium  and  what  had  been 
parietal  epithelium.  The  contents  of  the  blebs  was  always  ap- 
parently the  same — fluid  about  the  color  of  venous  blood  or 
slightly  darker,  but  thinner  and  with  no  tendency  to  coagulate. 
The  blebs  were  not  accumulations  in  the  anterior  or  posterior  or 
A'an  Troeltsch's  pockets.  In  one  case  of  post-suppurative  sclerosis 
many  adhesions,  extending  in  every  direction,  were  found  bv  the 
probe  introduced  throvigh  a  rather  small  perforation  located  just 
posterior  to  the  umbo.  All  discharge  had  ceased  seven  years  be- 
fore, after  having  continued  two  years  following  an  attack  of  la 
grippe.  This  case  was  closely  watched  with  special  interest,  on 
account  of  the  difficulty  of  the  maintenance  of  drainage  from  the 
attic  and  aditus,  should  a  suppurative  inflammation  occur.  Two 
attempts  at  culture  proved  the  middle  ear  sterile  at  the  time  the 
patient  was  admitted  in  the  second  week  of  his  t}phoitl  fever.  Two 
\veeks  later  he  developed  acute  inflammation  of  the  formerly 
diseased  ear.  The  discharge  escaped  through  the  old  perforation 
as  soon  as  formed,  and  never  seemed  to  involve  the  attic.     Of 
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.three  other  cases,  all  developed  a  recrudescence  of  suppuration. 
One  developed  mastoid  empyema,  in  which,  on  opening  it,  no  sign 
of  sclerosing  osteitis  was  found,  though  there  was  a  history  of 
3'ears'  chronic  otitis. 

The  permanent  impairnient  of  hearing  with  lowering  of  the 
upper  tone  limit  in  ten  cases  was,  doubtless,  due  to  small-celled 
infiltration  into  some  of  the  labyrinthine  tissues.  Whether  this 
labyrinthine  involvement  was  primary,  due  to  irritation  by  the 
toxines  in  the  blood  circulating  through  the  parts,  or  whether  it 
was  by  extension  from  the  middle  ear,  it  is  impossible  to  say  as 
to  all  the  cases.  In  three  cases,  however,  this  was  a  primary  (not 
an  extensionary)  lesion  in  the  labyrinth,  for  the  middle  ear  was 
not  affected.  In  four  cases  it  was  certainly  an  extension  from 
the  middle  ear,  for  there  was  necrosis  of  the  inner  (petrous) 
wall.  Of  course,  in  the  latter  cases  it  was  impossible  to  say  that 
there  was  no  labyrinthine  inflammation  prior  to  the  pyogenic 
extension.  But  the  hearing  had  not  been  much  aft'ected  until 
the  onset  of  the  median  otitis. 

In  three  cases  exuberant  granulation  pushed  the  drum  head 
until  it  bulged,  as  though  retained  secretions  were  behind  it. 
Deeming  the  small  perforation  an  insufficient  outlet,  a  free  in- 
cision was  made,  when  instead  of  pus  a  granulating  mass  pushed 
through  like  w-?  see  sometimes  in  chronic  otitis  media.  This 
occurred  after  four,  five  and  eight  weeks,  respectively,  of  otitis, 
-and  was  associated  with  dead  bone  in  each  instance. 

Two  cases  when  discharged  had  necrosis  of  the  long  process 
of  the  malleus,  which  refused  to  heal,  and  an  operation  was  not 
permitted.  Bone  necrosis,  when  occurring  in  the  ossicles  as  it 
did  in  four  cases,  was  due,  doubtless,  more  to  interference  with 
blood  supply  from  pressure  from  the  swollen  mucosa  than  to 
simple  virulence  of  the  infection.  It  appeared  in  the  walls  in  six 
•cases,  in  three  of  which  the  process  w^as  constantly  under  obser- 
vation. In  these  three  cases  the  necrosis  resulted  after  three, 
five  and  seven  weeks,  respectively,  of  otitis.  It  resulted  from  the 
gradual  deepening  of  an  erosion  that  started  as  a  superficial  slough 
of  the  mucosa.  When  the  bone  was  reached  the  surface 
of  the  erosion  was  covered  with  a  granular-looking  coating  tha^. 
looked  not  unlike  mucous  membrane,  but  through  which  the.  d«e^. 
nuded  bone  could  be  felt  with  the  probe.  So  far  as  direct,  obser- 
vation was  possible,  the  process  always  started  superficiftlly  in  the 
mucosa  and  not  as  an  osteitis,  though  the  exquisite  Vjn'ierness  in 
the  early  stages  may  possibly  have  been  an  osteitis.     In  one  case 
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the  usual  resisting  power  of  the  connective  tissue  at  the  vault  was 
unavailing-  to  ward  off  the  streptococcal  invasion,  and  extensive 
necrosis  followed.  In  this  case,  when  the  mastoid  was  opened  a 
large  portion  of  the  tegmen  tympani  was  absent,  but  there  was 
only  a  slight  pachymeningitis,  which  soon  subsided. 

ETIOLOGY. 

\'arious  theories  backed  by  observations  are  advanced  in  the 
literature. 

Demeurisse,  who  believed  the  otitis  of  la  grippe  and  the  acute 
infections  contagious,  thought  the  contagion  occurred  by  the  route 
"naso-tubaire." 

Bezold  classifies  the  causes  as  follows :  Direct  extension  of 
nasopharyngeal  inflammation  by  continuity  of  tissue  through  the 
Eustachian  tube ;  entrance  of  septic  secretions  into  the  middle  ear 
through  the  tube ;  embolism  in  the  mucous  membrane  from  endo- 
carditis of  peripheral  pyogenic-thrombi. 

Politzer  accepts  Bezold's  classification  of  causes. 

Keen  says  it  is  "obviously  a  pyogenic  infection  from  the 
throat."  Hengst  attributes  it  in  part  to  exposure  of  the  side  of 
the  head  to  draughts ;  carelessness  in  washing  and  bathing ;  allow- 
ing the  water  to  pass  into  the  nose  or  into  the  external  ears. 

Hoft'man  believes  otitis  media  purulenta  in  typhoid  fever  to  be 
an  extension  from  the  nasopharynx.  A'on  Troeltsch  and  Blau 
consider  dryness  of  the  mouth  and  throat  by  closing  the  tubes 
with  thickened  dried  mucus  the  chief  factor. 

Schwartz  believes  the  trouble  entirely  independent  of  the  tubes 
and  to  be  a  primary  inflammation  of  the  tympanic  mucosa.  Where 
tubal  closure  exists,  he  believes  it  is  due  to  swelling  at  the  tym- 
panic end  of  the  tube.  Hartman  considers  the  tympanic  inflam- 
mation a  specific  typhoid  fever  inflammation  similar  to  that  in 
the  intestines.  This  view  is  hardly  tenable  in  view  of  the  facts, 
first,  that  there  is  no  lymphoid  tissue  in  the  tympanic  cavity  at  all 
similar  to  Peyers  patches,  and  second,  the  frequent  onset  of  the 
ear  inflammation  is  at  a  time  when  the  specific  enteric  inflamma- 
tion is  subsiding.  Of  couse,  reinfections  of  the  general  malady 
occur  at  this  stage,  and  the  ear  inflammation  might  be  regarded  in 
this  light  as  a  late  infection. 

The  following  observations  were  made  b\'  the  writers : 

Among  41  cases  of  typhoid  fever  in  private  rooms  of  the 
Western  Pennsylvania  Hospital  one  case  only  of  otitis  media  (2.4 
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per  cent.)  developed.  In  the  surgical  wards  but  two  cases  de- 
veloped in  the  house ;  one  patient  was  of  very  low  vitality  because 
of  anemia  in  the  last  stages  of  chronic  nephritis,  and  the  other 
seemed  to  have  been  infected  from  the  nasopharynx  during 
anesthesia  for  an  abdominal  operation. 

In  the  only  case  of  otitis  media  purulenta  that  developed  in  the 
medical  wards  during  the  year,  in  a  disease  other  than  typhoid 
fever,  was  in  a  case  of  pneumonia,  and  was  due  to  the  pneu- 
mococcus. 

All  these  observations  point  to  a  predisposing,  if  not  an  ex- 
citing, factor  in  typhoid  fever  that  does  not  exist  in  other  ail- 
ments. This  factor,  whatever  it  may  be,  is  not  usually  present 
in  the  first  three  weeks.  Bearing  on  this  point,  93  per  cent,  of 
the  purulent  otitis  media  cases  occurred  after  the  21st  day;  8  per 
cent,  between  the  12th  and  21st  days.  Of  20  cases  of  typhoid 
fever  that  died  before  the  21st  day  no  ear  suppuration  was  noted. 
Of  20  cases  that  died  between  the  21st  and  31st  day  of  the  disease, 
two  had  suppurating  ears. 

Xaturally,  the  causes  are  classified  into  predisposing  and  excit- 
ing factors.  Whatever  these  may  be,  they  never  both  exist  prior 
to  the  loth  day  of  the  general  infection  (not  counting  the  pro- 
dromal period),  and  very  rarely  before  the  third  week.  This 
must  certainly  point  strongly  to  the  predominant  etiologic  factor. 

What  are  the  characteristics  of  the  third  week  and  the  follow- 
ing weeks  of  typhoid  fever  as  compared  with  the  earlier  period  ? 
Sensitiveness  to  cold,  a  rapid,  often  sudden  emaciation,  lowest 
resistance  of  the  tissues  and  juices,  thrombotic  phenomena,  gland- 
ular disturbance,  pneumonia  and  broncho-pneumonia  beginning 
inflammatory  and  purulent  troubles,  separation  of  the  sloughs 
from  the  enteric  lesions.  The  worst  of  the  high  temperature  is 
over,  but  its  damages  remain. 

In  looking  over  the  field  of  etiologic  possibilities,  a  long  list 
suggests  itself. 
Predisposing;  Factors. 

1.  Dorsal  decubitus — a  factor  in  drainage. 

2.  Swallowing    semi-somnolent  and   in   a   recumbent   position, 

frequent  and  prolonged  because  of  liquid  diet.  Repeated 
efforts  because  of  difficulty  in  swallowing. 

3.  Acute  catarrhal  discharges  in  nose  and  nasopharynx  and  ear 

in  all  typhoid  fever  cases.  A  good  culture  medium  and  an 
excitement  of  efforts  at  clearing  by  blowing  the  nose  and 
hawkins:. 
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4.  Lowered  resistance,  and  weaker  phagocytosis  (or  its  equiva- 

lent). 

(a)  Lessened  tubal  protective  activity,  weakened  cilia, 

(b)  Weakened  resistance  of  tympanic  tissues. 

5.  Increased  virulence  of  organisms  proliferating  in  the  tym- 

panic incubator. 

6.  Tubal  closure. 

7.  Abnormal  patency  of  the  Eustachian  tube. 

(a)  Present  before  illness, 

(b)  Due  to  absorption  as  a  part  of  the  general  emaciation, 

(c)  Due  to  ulceration  and  sloughing  of  tubal  mucosa, 

(d)  Due  to   violent   activity  of  the   levator  palati   mollis 
(temporary). 

8.  Intensity  of  the  general  infection. 

(a)    Pyrexia, 

9.  (b)   Toxemia. 

10.  Perforated  drum  head  from  previous  suppuration. 

(a)  Admitting  infection, 

(b)  Facilitating  infection  per  tubam. 

11.  Pre-typhoid  chronic  catarrhal  and  purulent  otitis. 

12.  Anemia  of  vascular  tissue  of  nose,  resulting  in  lessened  filtra- 

tion of  inspired  air,  thus  favoring  infection  of  the  naso- 
pharyngeal secretions. 

13.  Draughts  of  air,  especially  when  patient  is  perspiring,  pro- 

ducing acute  catarrhal  otitis  media,  later  becoming  puru- 
lent by  infection. 

14.  Hydrotherapy. 

(a)  sponging 

(b)  tubbing 

(c)  wet  pack 

(d)  ice  pack 

(e)  ice  bag  on  head. 

15.  Drugs. 

16.  Age. 

17.  Sex. 

18.  Xationality. 

19.  Occupation. 

20.  Impacted  cerumen. 

21.  Associated   typhoid    and    pre-typhoid    disease    of   nose    and 

throat. 
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Exciting  Factors. 

1.  Extension  by  continuity  of  tissue. 

2.  Infection  via 

(a)  Blood,  infective  emboli  or  typhoid  bacilli  floating  free, 

(b)  Eustachian  tube. 

(c)  External  auditory  canal. 

(d)  Petro  squamosal  fissure. 

(e)  Lymphatics  (Zaufel's  lymph  plexus), 

3.  Thrombosis. 

(a)  Aseptic  clot. 

(b)  Infective  emboli   (classified  under  infection). 

4.  Sloughing  of  purpuric  areas. 

5.  Erysipelas. 

Let  us  take  up  these  possibilities  more  in  detail.  Number  one 
needs  no  comment  further  than  to  note  that  of  20  severe  typhoid 
fever  cases  watched,  they  averaged  19  hours  out  of  the  24  on  their 
backs. 

That  swallowing  facilitates  infection  by  way  of  the  tube  seems 
likely.  Swallowing  is  often  difiticult  with  typhoid  fever  cases,  and 
the  violent  efiforts  bring  into  great  activity  the  tubal  dilating  mus- 
cle, the  tensor  palati  mollis   (spheno-salingo,  staphylimes). 

The  frequent,  almost  usual,  presence  of  a  catarrhal  state  of 
the  mucosa  of  the  upper  air  passages  in  typhoid  fever  is  well 
known,  and  was  confirmed  in  these  observations.  But  not  so 
the  ear.  Out  of  280  patients  examined  221  (78.9  per  cent.)  had 
catarrhal  conditions  of  the  upper  air  passages,  while  21  out  of 
220  pairs  (9.5  per  cent.)  of  non-suppurative  ears  had  evidence 
of  a  catarrhal  state  of  the  tympanic  mucosa.  From  this  it  ap- 
pears that  while  the  mucosa  in  the  nasopharynx  may  aflford  a 
culture  medium  for  infective  pus  organisms,  the  tympanic  secre- 
tions do  not. 

In  regard  to  aerial  infection  of  the  nasopharynx,  the  following 
observations  are  worthy  of  note : 

C  ward,  in  which  most  of  the  cases  here  reported  occurred,  is 
the  oldest  ward  in  the  hospital.  It  is  overcrowded  practically  all 
the  time.  On  account  of  the  crowded  condition  of  the  entire  hos- 
pital it  is  not  possible  to  remove  the  patients  frequently  for  fumi- 
gation of  the  ward.  Under  these  conditions  it  is  not  surprising 
to  find  in  its  air  more  pus  organisms  than  in  any  other  ward  in  the 
house. 

In  plate  cultures  made  by  exposure  to  the  air  of  the  ward  for 
I  hour  and  40  minutes,  large  numbers  of  pyogenic  organisms  were> 
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found  in  the  air.  Approximately  the  same  numbers  were  found 
in  the  medical  wards  of  the  other  hospitals  of  the  same  age.  The 
new  hospitals  showed  more  favorably.  But  even  in  these  there 
were  too  many  pyogenic  organisms. 

The  accumulation  of  infective  muco-pus  in  the  nasopharynx 
because  of  the  patient's  feeble  condition,  being  too  weak  to  excute 
the  necessary  hawking,  was  a  factor  favoring  infection  via  ti:b?e. 

That  efforts  at  blowing  the  nose  and  hawking  are  factors  is 
doubtful,  for  purulent  otitis  media  occurs  almost  exclusively  in 
the  severe  typhoid  fever  infections,  and  these  do  not  blow  their 
nose,  or  hawk.  The  toxemia  is  too  great.  In  fact  it  would  seem 
that  the  lessening  of  the  impulse  to  hawking  and  of  the  reflex 
coughing  permits  accumulation  of  mucus  in  nasopharynx.  The 
mucus  may  be  purulent  from  local  inflammation  or  may  be  infec- 
tive by  reason  of  pus  organisms  collected  from  the  inspired  air. 
A  longer  sojourn  than  in  the  normally  active  nasopharynx  per- 
mits of  incubation  until  a  virulent,  often  a  pure,  culture  fills  the 
nasopharynx  for  aural  invasion. 

As  to  weaker  ciliary  activity  it  is  a  probability  not  proven. 

The  lessened  resistance  of  the  tissues  in  t^-phoid  fever  was 
demonstrated  by  Brieger  and  Ehrlich.  Malignant  edema  followed 
the  injection  of  a  solution  of  musk  in  typhoid  fever  patients,  but 
was  harmless  in  others. 

Liebermeister.  years  ago,  wrote,  "If  one  studies  closely  the 
manifold  complications  and  sequelae  of  typhoid  fever,  in  the  liv- 
ing and  at  autopsies,  he  will  receive  the  impression  that  in  severe 
cases  the  resistance  is  reduced  to  the  minimum  in  all  organs  with- 
out exception,  and  that  there  is  an  extraordinary  tendency  to  the 
destruction  of  the  tissue."  This  expresses  the  clinical  aspect  of 
the  predisposing  factors.  It  is  a  condition  probably  brought 
about  by  the  action  of  the  toxines  on  the  tissue  cells  and  juices. 
This  fact  was  not  proven.  It  is  given  tentatively  for  future 
observations  to  prove. 

(6  and  7.)  Tubal  closure  with  its  attendant  congestion  of  tis- 
sue and  exudation  might,  a  priori,  be  deemed  a  factor.  The  con- 
dition of  the  tube,  however,  could  only  be  determined  positively 
by  catheter  inflation,  and  this  did  not  seem  a  justifiable  procedure 
in  a  disease  with  so  many  middle  ear  infections  probably  occur- 
ring per  tubam.  Nevertheless,  the  tube  was  tested  and  found 
patulous  in  all  of  12  cases,  more  so  than  normal  in  10  of  them.  It 
was  seen  to  be  patulous  in  6  suppurative  cases  by  the  pus  oozing 
from  the  tube  mouth  in  the  nasopharynx. 
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Ulceration  of  the  mucosa  of  the  tube  mouth  was  found  in  four 
cases,  all  of  which  were  followed  (not  preceded),  by  purulent 
otitis.  All  unilateral.  All  started  with  a  superficial  gray  sloug'h, 
as  if  brushed  with  dilute  silver  nitrate  solution.  This  deepened 
to  a  swollen  ulcer  with  raised  edg"es.  In  all  three  cases  otitis  de- 
veloped within  a  week  (third,  fifth  and  seventh  days  respectively). 
It  ran  a  mild  course  and  did  not  have  the  fulminating  character 
seen  in  the  cases  believed  to  be  due  to  embolism  or  thrombosis. 
In  two  of  the  cases  detached  patches  of  the  same  §:ray  slough 
were  seen  on  the  tympanic  mucosa.  They  were  detached  and 
their  entire  circumference  could  be  seen,  so  that  they  could  not 
have  been  continuous  with  the  tube-mouth  patches.  The  latter 
evidently  arose  from  true  typhoid  infection  in  the  glandular  struc- 
ture of  the  tube  mouth  (tonsil  of  Gerlach).  It  proceeded  in  one 
case  so  deeply  that  a  perichondritis  tube  resulted.  The  entire 
eminence  became  swollen  to  the  size  of  a  walnut,  its  mucosa 
highly  edematous.  Cartilaginous  necrosis  followed  and  part  of 
the  eminence  sloughed  off,  leaving  finally  a  pinhole-tube  orifice, 
with  only  a  slight,  wrinkled  elevation  where  the  tubal  eminence 
had  been.  This  case  had  a  mastoid  empyema  complicating  the 
otitis  on  the  same  side  as  the  tubal  trouble.  The  start  toward 
recovery  of  the  tubal  condition  set  in  immediately  afer  the  mas- 
toidectomy. 

8.  The  severity  of  the  typhoid  fever  infection  is  undoubtedly 
the  most  important  factor  in  the  production  of  purulent  otitis. 

Under  the  head  of  frequency,  it  was  mentioned  that  inquiry 
among  physicians  in  general  practice  developed  the  fact  that 
those  practitioners  in  the  poorer  districts  occasionally  saw  cases 
of  purulent  otitis  media,  while  those  practicing  among  the  wealthy 
class  never  saw  even  one  case.  The  reason  for  severe  cases  in 
the  poorer  districts  seems  to  be  the  continuance  at  labor  in  the 
earlier  stages  (some  men  working  with  a  temperature  of  103), 
and  at  the  same  time  eating  a  general  diet,  often  forcing  food 
down  in  spite  of  anorexia,  in  the  ignorant  hope  of  keeping  up  the 
strength.  ]vlany  laborers  will  make  an  untreated  walking  case 
out  of  conditions  that  would  put  the  wealthier  man  in  bed  with 
bi-daily  visits  of  the  physician,  and  the  constant  attention  of  two 
trained  nurses  to  enforce  dietary  and  other  restrictions  and  a 
proper  regimen. 

In  our  own  cases  it  was  noticed  that  out  of  88  cases  of  puru- 
lent otitis,  71  (80.7  per  cent.)  occurred  in  cases  in  which  the  tem- 
perature exceeded  104.2  every  day  for  a  week  or  more,  and  in  30 
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(34.1  per  cent.)  the  temperature  reached  105.  All  other  symp- 
toms in  a  fair  proportion  of  the  cases  kept  pace  with  the  tem- 
perature as  indications  of  the  severity  of  the  case.  Xo  case  of 
otitis  occurred  in  anv  case  in  which  the  temperature  did  not  ex- 
ceed 102.  In  considering-  the  temperature  it  must  be  remem- 
bered that  except  in  cases  not  thought  to  require  it,  the  patient 
was  sponged  every  time  the  temperature  rofe  above  103.  Wet 
packs  and  ice  packs  were  used,  if  sponging  failed  to  bring  the 
temperature  down. 

10.  That  a  perforation  might  admit  infection  seems  plausible, 
yet  our  observations  showing  the  external  canal  to  be  sterile 
would  indicate  that  for  infection  to  take  place  either  infected 
tluids  or  strong  currents  of  air  would  have  to  find  their  way  to 
the  fundus  of  the  canal. 

The  previous  aural  history  was  usually  unobtainable  and  was 
always  imreliable  when  negative.  I'nless  bilateral,  ear  disease 
among  this  class  of  people  is  usually  disregarded  and  forgotten. 
Inspection,  however,  yielded  accurate  results  in  many  cases. 

A  pre-typhoid  chronic  catarrhal  otitis,  including  sclerosis,  was 
observed  in  21  cases  (7.5  per  cent.).  Of  these  one  developed  a 
purulent  otitis  in  his  normal  ear,  and  one  other  case  developed 
it  in  his  catarrhal  ear.  This  is,  of  course,  negative,  as  in  that 
month  10  per  cent,  of  all  the  typhoid  fever  cases  were  having 
suppurating  ears. 

A  chronic  purulent  otitis  existing  at  the  onset  of  the  typhoid 
fever  was  always  followed  by  an  acute  exacerbation,  and  this  ex- 
acerbation, like  the  cases  of  primary  acute  otitis,  occurred  not 
earlier  than  the  tenth  day.  and  in  3  cases,  not  until  the  third  week. 
The  cases  with  pre-typhoid  chronic  purulent  otitis  differed  in 
character  from  the  primary  cases.  They  discharged  less,  and  the 
discharge  contained  no  blood  or  serum.  They  ran  a  milder  course 
and  did  not  seem  prone  to  develop  mastoid  abscess.  This  milder 
character  might  bear  on  the  etiology  in  various  ways.  Were  the 
bacteria  present,  or  was  the  granulation  tissue  resistent  to  a  new 
infection  of  the  type  seen  in  the  acute  cases?  Or  does  it  only 
argue  the  existence  of  a  predisposition  to  pus  formation  resulting 
in  an  acceleration  of  the  pyogenic  process  already  present?  If 
this  be  so,  does  it  not  seem  to  argue  that  the  other  cases  were 
embolic  or  thrombotic,  while  these  few  cases  of  chronic  otitis 
escaped  thrombosis? 

(12.)  Anemia  of  the  vascular  tissue  of  the  nose  widening  the 
air  channel  was  present  in  practically  all  of  the  severe  cases  and 
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seemed  a  part  of  the  general  emaciation.  It  showed  most  mark- 
edly in  the  third  week  and  afterward  ;  the  period  when  most  cases 
of  otitis  develop. 

(13)  The  efficiency  of  a  draught  of  air  in  the  production  of 
otitis  would  seem  questionable  if  it  were  not  for  the  constant 
presence  of  moisture  on  the  skin.  Just  what  way  the  chilling  of 
the  surface  from  the  wind  blowing  on  this  moist  surface  might 
differ  physiologically  from  the  chilling  of  an  ice  pack,  the  writers 
are  not  prepared  to  say.  However,  we  note  that  the  wet  pack  or 
ice  pack  is  used  during  pyrexia,  while  the  most  frequent  occur- 
rence of  purulent  otitis  is  later  when  the  temperature  has  reached 
normal. 

(14)  It  is  Dr.  John  W.  Boyce's  practice  to  omit  sponging  in 
certain  cases,  no  matter  what  the  temperature. 

He  also  does  not  advise  the  ice  pack.  He  stimulates  and  feeds 
sparingly.  This  affords  an  opportunity  for  observing  the  eft'ects 
of  hydrotherapy  including  ice  packs.  Other  members  of  the  staff 
feed  and  stimulate  more  freely,  the  stimulants  being  chiefly 
strychnine  and  whiskey,  and  some  of  them  use  ice  packs  freely- 
Various  drvigs,  such  as  acetozone  and  guaiacol,  were  tried  ex- 
tensively by  Dr.  Lawrence  Litchfield.  Some  patients  liked  an 
ice  bag  on  their  heads  and  were  allowed  to  have  it  constantlv, 
while  others  objected  to  it  and  it  was  not  used. 

Detailed  tables  would  be  too  voluminous,  but  the  result  of  our 
observations  of  all  these  differences  in  treatment  and  manage- 
ment lead  us  to  conclude  that  hydrotherapy,  including  ice  pack^ 
and  head  ice  bags  (tubbing  not  being  used)  drugs,  including  stim- 
ulants, and  foods  and  feeding  are  absolutely  negative  as  etiologic 
factors  in  purulent  otitis.  Quinine  has  been  considered  a  factor 
in  the  etiology  of  purulent  otitis  in  typhoid  fever.  But  to-day, 
when  this  complication  is  commoner  than  ever,  quinine  is  never 
used  in  antipyretic  doses. 

(16)  Age. — The  age  of  the  patients  ranged  from  16  to  55 
years,  but  71  per  cent,  of  them  were  between  the  ages  of  20  and 
30  years. 

(17)  Sex. — In  the  female  wards  eight  cases  of  purulent 
otitis  media  developed  in  106  cases  of  typhoid  fever  (7.5  per 
cent.).  None  of  these  cases  developed  a  mastoid  empyema.  In 
the  average  the  typhoid  fever  cases  in  the  female  wards  were  of  a 
less  degree  of  severity  than  those  in  the  male  wards ;  probably  on 
account  of  the  earlier  taking-  the  bed  in  the  initial  stages.     As  this 
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simply  brings  us  to  the  severity  of  the  general  infection,  it  cannot 
be  said  that  sex  is  a  factor. 

(i8)  The  bearing  of  naiivit\  on  the  etiology  is  interesting. 
Of  89  otitis  cases,  the  following  were  the  nativities : 

Austro-Hungary     35 

Greece    i 

Ireland 3 

Italy     25 

Poland    6 

Russia   ( southern  1    10 

Rus<5ia  (northern )    i 

Slavonia     4 

Syria    i 

United  States  (negroes)  3 

Of  30  mastoid  cases,  only  two  spoke  English,  and  those  were 
of  Irish  birth. 

The  writers  could  not  obtain  the  nativity  of  all  the  typhoid 
fever  cases,  but  the  United  States  was  well  represented,  as  almost 
everv  other  large  country,  yet  the  purulent  otitis  seems  to  have  oc- 
curred almost  exclusively  in  the  races  of  Southern  Europe  and 
Asia. 

The  preponderance  of  foreigners  is  due  to  the  fact  that  for 
reasons  before  explained,  they  have  more  severe  typhoid  fever 
infections,  and  this  means  more  liability  to  purulent  otitis,  a  more 
severe  otitis,  and  a  greater  probability  of  mastoid  empyema.  The 
lack  of  cleanliness  may  also  be  a  factor. 

( 19)  Occupation  records  did  not  give  data  of  any  value  for 
the  reason  that  laborers  so  enormouslv  preponderated  that  there 
were  not  enough  of  other  occupations  to  figure  percentages  on. 
In  the  female  wards,  domestics  preponderated,  but  there  were 
not  enough  of  even  these  to  draw  conclusions. 

(20)  Impacted  cerumen  was  found  in.  and  removed  from. 
18  ears  out  of  288  cases  of  typhoid  fever  examined.  As  only  one 
of  the  18  cases,  and  that  only  a  slight  impaction,  developed  otitis, 
no  causal  relation  could  be  traced. 

(21)  Associated  diseases  of  the  nose  and  throat:  These  may 
be  classed  into  typhoid  and  pre-typhoid.  according  as  they  de- 
veloped during  the  typhoid  fever  or  preceded  it.  As  to  the  pre- 
typhoid  48  different  pathologic  states  and  deformities  of  the  nose, 
nasopharynx  and  j)harynx  were  found  as  follows : 

Adenoids    2 

Nasopharyngeal  Bursitis  (Tornwaldt's  disease)   i 
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Tonsillitis,  chronic,  follicular 12 

Tonsillitis,  acute  i 

Tonsil  hypertrophied   18 

Nasopharyngitis,   chronic    62 

Xasopharyngitis,  ulcerative  specific 2 

Pharyngitis,   chronic    62 

Pharyngo-mycosis   i 

Nasopharyngeal  neoplasm,  fibroma   (?) i 

Trachitis    26 

Laryngitis,  chronic 18 

Laryngitis,  ulcerative,  specific 2 

Laryngeal  paralysis,  unilateral,  abductor i 

Septum,  deviation  of 54 

Septum,  ulceration   of.   specific i 

Septum,  spur  of 22 

Rhinitis,  hypertrophic   71 

Rhinitis,  atrophic 2 

Frontal  Sinusitis,  acute  with  empyema 2 

Sinusitis,  chronic    i 

Ethmoiditis.  chronic 5 

As  to  the  associated  lesion  of  the  nose  and  throat,  that  in  all 

probability   developed   during   the   typhoid    fever,    the    following 

were  found  in  an  examination  of  280  cases : 

Rhinitis  purulent    13 

Rhinitis  catarrhal   "^2 

Rhinitis  ulcerative  typhoid   6 

Nasopharyngitis    234 

Pharyngitis    198 

Trachitis    52 

Laryngitis    207 

Tracheal  perichondritis   16 

Laryngeal  "  8 

Purpura  of  nasal  mucosa   6 

Purpura  of  nasopharyngeal  mucosa 2 

Purpura  of  pharyngeal  mucosa 3 

Pupura  of   Irmigeal   mucosa i 

Septum,  perichondritis  of  typhoid 2 

Septum,  perichondritis  of  specific   i 

Granular   swelling  and   localized   soft  hypertrophies 

in  nasopharynx    3 

Anemia  of  nasal   mucosa,   with  the    fried   secretion 
giving  appearance  of  atrophic  rhinitis ; .  .   62 
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EXCITIXG  FACTORS. 

1.  Extension  by  continuity  of  tissue  may  have  occurred  in 
the  tubal  cases  before  recited,  though  the  writers  doubt  it.  If  it 
did  not  occur  here,  there  was  certainly  no  evidence  of  its  having 
occurred  in  any  other  cases. 

2.  Infection  by  way  of  the  external  canal : 

In  the  bacteriological  examinations  here  recorded  every  canal 
proved  sterile  close  to  the  drum  membrane.  ^Manifestly  infection 
did  not  occur  by  this  route.  In  cases  before  mentioned,  the  canal 
was  found  sterile  a  short  time  before  the  purulent  otitis  developed. 

As  a  sample  of  hematogenous  infection  the  case  reported  by 
Seidle  is  interesting.  A  typhoid  fever  case  was  complicated  by 
mastoid  empyema,  axillary  and  temporal  abscesses;  all  secondary 
to  a  liver  abscess  which  developed  on  the  twenty-third  day  of 
typhoid  fever. 

We  come  now  to  consider  the  time-honored  theory  of  ear  in- 
fections, namely,  infection  by  means  of  an  infective  mass  passing 
up  by  way  of  the  Eustachian  tube  (not  by  extension  of  an  infec- 
tive process  by  continuity  of  tissue).  We  must  not  make  the  mis- 
take of  supposing  that  if  the  ear  condition  be  a  true  typhoid  fever 
process  due  to  bacillus  typhosis,  that  the  bacillus  necessarily 
reaches  the  ear  per  tubam.  It  has  been  found  in  tissues  'land 
organs  remote  from  the  alimentary  or  respiratory  tracts,  and  not 
open  to  air-borne  infection.  The  conclusion  is  that  it  is  carried 
by  the  blood,  and  there  is  no  reason  why  it  should  not  be  so  car- 
ried to  the  ear.  Hewlett  found  83  typhoid  fever  cases  to  have 
bacillus  typhosis  in  the  blood. 

As  to  whether  the  middle  ear  conditions  be  an  infection  per 
tubam,  the  evidence  seems  to  be  that  it  is  in  the  mild  cases.  As 
above  recorded,  pus  was  present  in  the  nasopharynx  in  all  cases 
before  the  onset  of  suppuration.  In  every  case  examined  after 
the  onset  of  purulent  middle-ear  inflammation,  pus  w^as  found 
abundantly  in  the  nasopharynx.  This  was  thick  and  ropy,  while 
the  ear  discharge  (at  that  stage)  was  thin  and  bloody,  so  that 
the  reverse  order  of  things  (tubal  drainage  of  tympanic  dis- 
charges) was  excluded.  \\^e  exclude  here  a  number  of  cases 
where  pus  did  not  drain  from  the  ear  into  the  nasopharynx.  Tubal 
closure  as  a  cause  may  be  excluded  because  there  were  practically 
no  closed  tubes  noted.  In  fact  some  tubes  may  have  been  too 
permeable,  thus  facilitating  infection.  Extension  ner  tubam  by 
con'inuity  of  tissue  is  probable.     Extension  bv  forcing  bodilv  of  a 
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mass  of  infective  material  during  sneezing,  vomiting,  coughing, 
swallowing,  etc.,  is  probable.  Both  of  these  probabilities  are  like 
the  legal  illustration  of  the  value  of  circumstantial  evidence.  We 
see  the  puff  of  smoke  from  the  revolver,  hear  the  report,  see  the 
victim  drop  with  a  bullet  hole  in  his  body,  and  later,  at  the 
autopsy,  the  bullet  is  found.  Nobody  saw  the  bullet  go.  So  it 
is  with  this.  We  certainly  have  the  infective  material  at  one  end 
of  the  tube  and  an  infective  process  later  starts  at  the  other  end. 
It  seems  plausible  that  it  gained  access  through  the  tube. 

Dr.  Thomas  Arbuthnot.  in  searching  for  the  source  of  infec- 
tion, erysipelatous  and  purulent,  found  the  sterilization  of  bed- 
ding thoroughly  defective,  through  the  inefficiency  antl  careless- 
ness of  a  conscienceless  employe,  so  that  the  pillows  were  at  one 
time  not  really  sterilized,  simply  re-covered  with  clean  linen  cases. 
This  seemed  to  account  for  three  series  of  cases  we  had  previously 
recorded.  One  bed  had  four  consecutive  purulent  otitic  compli- 
cations in  its  typhoid  fever  occupants ;  another  bed  had  two  con- 
secutive cases  and  the  third  bed  had  two  consecutive  cases,  an 
intervening  uncomi)licated  mild  case  of  typhoid  fever,  and  then 
another  purulent  otitis.  In  all  these  instances  the  first  cases  were 
fulminating,  the  later  cases  mild.  This  is  a  remarkable  observa- 
tion and  points  to  the  two  types  of  purulent  otitis,  fulminating 
and  mild,  being  due  to  different  causes,  and  very  plausibly  to 
embolisn.  in  the  fulminating  and  infection  in  the  mild  cases.  As 
to  the  route  by  which  the  infection  reached  the  ear.  it  must  have 
been  by  way  of  the  nose  and  nasopharynx,  as  the  external  canal 
Avas  found  sterile  close  to  the  drum  membrane. 

In  one  instance  three  cases  of  purulent  otitis  occurred  in  ad- 
joining beds  in  one,  two,  three  order,  two  and  three  days,  re- 
spectively, apart.  The  means  of  infection .  could  not  be  traced 
unless  it  were  from  drinking  out  of  each  other's  vessels  by  turn- 
ing over  to  the  neighbor's  table,  which  stood  on  the  other  side 
from  the  patient's  own  table. 

As  to  the  infection  by  way  of  the  lymphatics  and  by  the  petro 
squasmosal  fissure,  we  saw  nothing  on  which  to  base  a  statement. 

(3)  Bezold  reports  finding  in  one  case  post-mortem  evi- 
dences of  extensive  middle-ear  sloughing  from  the  occlusion  of 
the  principal  arterial  blood  channels  of  the  middle  ear  by  emboli. 

The  application  of  this  hypothesis  to  the  etiology  of  middle- 
ear  suppurations,  harmonizes  with  all  the  observed  phenomena, 
such  as  prompt  rupture  of  the  membrane,  copious  sanguinolent 
serous   discharge  becoming  rapidly   purulent   in   spite   of  eft'orts 
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at  asepsis  and  antisepsis,  extremely  sudden  onset  without  previous 
catarrhal  symptoms,  etc.,  characterizing  the  cases  of  fulminating 
type. 

Embolism  of  the  auricular  artery  or  its  branch,  the  stylo- 
mastoid or  of  the  tympanic  branch  of  the  external  maxillary  or  of 
the  superficial  petrosal  would  account  for  the  fulminating  cases. 
Anastomosis  is  very  free,  however,  and  perhaps  in  the  adult  the 
stylo-mastoid  is  the  only  one  whose  embolic  occlusion  would  so 
deplete  the  tympanic  mucosa  as  to  render  it  necrotic  or  open  to 
bacterial  invasion.  The  chief  defect  we  find  in  this  theory  is  that 
the  stylo-mastoid  artery  supplies  a  considerable  extent  of  the 
neurilemma  of  the  portio  dura,  yet  no  disturbance  of  the  innerva- 
tion of  the  muscles  it  supplies  was  noticed.  Another  point  we 
would  make  is  that  the  stylo-mastoid  is  not  a  "terminal  artery," 
and  thus  not  subject  to  infarct,  as,  for  instance,  the  lungs  and  kid- 
neys are.  Still  clinicians  often  see  cases  in  which  temporary  or 
permanent  low  resistance  added  to  inpeded,  but  not  occluded,  cir- 
culation, will  result  in  tissue  necrosis. 

Further,  if  we  accept  the  embolic  theory  (a  proven  fact  only  in 
Bezold's  solitary  case)  we  must  demonstrate  an  original  source 
from  which  the  emboli  break  away.  This  implies  an  endocarditis 
or  an  infective  pus  focus  in  the  peripheral  circulation.  Endocar- 
ditis was  rare,  but  pus  foci  were  numerous,  though  they  could  not 
always  be  proven  to  exist  prior  to  the  ear  affection.  Frequently, 
however,  they  were  found  so  shortly  after  the  ear  affection  that 
it  seemed  justifiable  to  consider  the  remote  pus  focus  primary, 
though  not  sufficient]}-  manifest  to  be  discovered  until  after  the 
ear  discharge,  which  was  noted  within  a  few  minutes  of  its  ap- 
pearance. We  acknowledge  the  deficiency  of  our  statistics  in 
regard  to  the  number  of  cases  of  endocarditis. 

Pus  foci  remote  from  the  ear  and  occurring  prior  to  the  ear 
trouble  were  found  in  6  out  of  38  (15.8  per  cent.)  mild  ear  cases, 
and  in  42  out  of  50  (84  per  cent.)  fulminating  cases.  Most  of 
these  were  in  the  lungs  and  bronchi,  though  a  few  occurred  in 
locations  where  an  embolus  could  not  reach  the  ear  without  first 
passing  through  the  lungs,  a  manifest  impossibility,  unless  of  bac- 
terial size,  followed  by  increase  in  size  after  passing.  It  seems 
plausible  that  the  ear  lodged  embolus  might  be  from  an  infective 
focus  in  the  lungs,  this  in  turn  arising  from  the  enteric  lesions ; 
the  lateness  of  onset  points  to  this.  It  is  to  be  regretted  that 
autopsies  could  not  be  obtained  in  the  few  cases  that  died  just  in 
the  incipiency  of  the  fulminating  otitis.     Four  deaths  occurred  at 
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this  Stage,  one  from  pneumonia,  one  from  hemorrhage,  two  from 
perforation.  It  would  have  been  interesting  to  search  for  infarcts 
elsewhere,  as  well  as  to  examine  locally.  We  trust  this  may  yet 
be  clone  by  ourselves  or  someone  else.  While  unable  to  bring  for- 
ward post-mortem  evidence  we  believe  that  primary  thrombosis, 
independent  of  embolism,  may  be  the  exciting  cause  of  the  ful- 
minating type  of  cases. 

In  other  words,  we  consider  it  possible  that  the  fulminating 
type  of  purulent  otitis  media  cases  may  have  a  pathologv  similar 
to  that  of  leukophlegmasia. 

One  very  stubborn  argument  that  can  be  brought  against 
every  factor  above  enumerated  is  that  purulent  otitis  media  is 
more  common  now  than  ever.  This  would  seem  to  require  the 
finding  of  a  cause  operative  now  that  did  not  exist  before.  The 
chief  change  has  been  in  three  things.  Hydrotherapy  is  more  ex- 
tensively used,  ventilation  with  draughts  is  more  common,  and 
there  is  a  change  in  the  nativity  of  the  foreigners  who  fill  our  hos- 
pitals. They  used  to  be  Irish  and  Germans,  with  a  sprinkling  of 
Scotch  and  English.  Xow  they  come  chiefly  from  Asia  and  the 
South  of  Europe.  This  population  is  of  excessively  dirty  per- 
sonal habits,  compared  to  our  laboring  class.  It  is  remarkable, 
as  before  stated,  that  while  the  typhoid  fever  cases  included  every 
nationality,  the  purulent  otitis  cases  occurred  almost  exclusively 
in  natives  of  Southern  Europe,  and  were  the  severe  cases  of 
typhoid  fever. 

S  Y  M  PTO  M  ATOLOG  Y. 

According  to  our  observations,  there  are  three  distinct  types 
of  purulent  otitis  media  in  typhoid  fever,  the  hemorrhagic,  the 
slow,  and  the  fulminating.  In  some  cases  of  the  hemorrhagic 
type  the  blood  filled  the  tympanum,  causing  pain  until  incised — 
other  cases  started  as  hemorrhagic  blebs  which  were  merged. 
Both  types  soon  became  purulent.  The  slow  type  does  not  diflfer 
materially  from  acute  otitis  as  we  usually  see  it.  except  in  so  far 
as  it  may  be  masked  by  the  general  malady.  It  is  apt  to  be  acute 
catarrhal  at  the  onset,  and  become  purulent  later.  Occasionally 
it  seems  purulent  from  incipiency. 

The  presence  of  pain  depends  upon  the  degree  of  toxemia.  If 
the  patient  be  profoundly  toxemic,  the  discharge  will  be  the  first 
symptom,  unless  the  ear  has  been  watched  daily.  If  the  patient 
be  not  stupid  from  toxines  he  will  complain  of  pain  for  several 
days,  when  there  will  seem  to  be  fluid  in  the  tympanum,  though 
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the  membrane  will  not  be  bulj^in^;  much,  if  any.  If  not  incised, 
it  may  not  burst  for  a  week  after  the  onset.  The  ap])€arance  of 
the  drum  membrane  docs  not  differ  from  that  of  acute  (Jtitis.  One 
diffeience  is  marked,  however,  namely,  after  the  membrane  is 
perforated  In'  rupture  or  incision,  the  discharge  will  invariably  be- 
come purulent  in  spite  of  the  most  earnest  efiforts  at  asepsis.  The 
fulminating  cases  are  of  an  entirely  different  type.  The 
onset  is  exceedingly  sudden.  In  10  cases  no  inflammatory  phe- 
nomena were  piesent  twenty- four  or  forty-eight  hours  previous 
to  spontaneous  rupture  of  the  membrana  tympani.  Upon  exami- 
nation, the  drum  membrane  was  found  intensely  red,  a  large 
])erforation  occupying  most  frequently  the  posterior-inferior 
quadrant.  Through  it  could  be  seen  a  swollen,  deep  red,  hemor- 
rhagic mucosa.  Here  was  an  intense  otitis  media  purulenta  fully 
established,  with  extensive  pathologic  change  in  an  ear  quite  nor- 
mal, or  at  least  quite  free  from  inflammation,  in  some  instances 
twenty-four,  in  others  forty-eight  hours  before.  Possibly,  the 
time  was  even  shorter,  but  it  was  examined  by  one  of  us  at  about 
those  intervals.  The  membrane  had  already  ruptured  at  the  end 
of  this  short  time;  if  not,  of  course,  we  incised  it.  Then  a  very 
abundant  sero-sanguinolent  discharge  commenced  to  pour  out 
of  the  meatus  to  the  extent  of  three  or  four  ounces  daily.  If  the 
patient  would  turn  his  head  to  one  side,  the  upper  ear  would  fill 
with  this  discharge  all  the  way  to  the  concha,  which  would  also 
fill,  in  sometimes  half  an  hour.  When  he  would  turn,  he  would 
dump  this  concha  full  of  discharge  onto  the  pillow.  All  three 
types  of  purulent  otitis,  the  hemorrhagic,  the  slow,  and  the  ful- 
minating, were  accompanied  by  more  or  less  deafness  and  tin- 
nitus, but  these  w^ere  often  equally  present  in  cases  that  had  not 
middle-ear  inflammation. 

Sensations  of  fulness  and  other  subjective  signs  of  closure  of 
the  tube  by  tumified  membrane  were  sometimes  present  af'er  the 
onset  of  the  otitis.  Many  cases  of  both  types  also  had  a  tender- 
ness during  the  early  stages,  located  in  the  soft  tissues  over  the 
mastoid.  This  always  subsided  in  a  few  days.  Usually  the  pa- 
tient had  not  noticed  the  early  tinnitus  or  the  early  impairment 
of  hearing.  In  the  slow^  cases,  pain  was  occasionally  complained 
of  by  the  patient  at  the  onset,  but  if  an  otoscopic  examination  had 
been  made  every  day  it  was  noticed  that  the  pain  was  preceded 
some  hours  by  a  congestion  of  the  membrana  tympani,  first 
along  the  manubrium,  later  spreading  to  the  periphery.  In  the  ful- 
minating cases  there  was  often  pain,  and,  when  present,  it  was 
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severe  at  the  outset,  but  subsided  completely  in  a  few  hours.  If 
the  toxemia  was  great,  pain  was  not  complained  of.  In  the  ful- 
minating class,  the  drum  membrane,  in  many  cases,  did  not  get  a 
very  intense  red,  for  soon  an  exfoliation  from  its  outer  surface 
tegan  which  gave  it  rather  a  grayish  appearance,  sometimes 
■dark,  sometimes  nearly  white.  Exfoliation  from  the  deeper  canal 
.also  often  occurred.  The  inflammation  became  more  intense,  the 
canal  and  the  mastoid  became  tender,  the  lymphatics  near  the  ear 
sometimes  swelled  (though  this  usually  occurred  later)  the  mem- 
brane began  to  bulge  and.  if  not  incised,  burst  usually  in  the  pos- 
terior-inferior quadrant.  The  upper  and  the  posterior  boundaries 
-of  the  membrane  would  disappear  so  that  the  membrane  would 
seem  continuous  with  the  canal  walls  in  these  regions.  With  the 
l)eginning  of  the  discharge  the  maceration  and  exfoliation  of  the 
epithelial  layer  of  the  drum  membrane  and  of  the  deeper  canal 
wall  would  increase  until  it  nearly  filled  the  canal.  Inspection 
would  be  impossible  until  after  a  thorough  mopping  of  the  parts. 
The  discharge  was  serous,  or,  more  frequently,  sero-purulent,  al- 
most invariably  sanguiriolent,  in  the  early  stages ;  later  becoming 
thick,  creamy  pus  of  a  dirty  pale,  greenish  color,  and  without  fetor 
unless  there  had  been  pre-typhoid  chronic  purulent  otitis.  In  one 
case  without  previous  ear  disease  it  had  a  fecal  odor. 

The  discharge  in  22  cases  out  of  88  was  purulent  from  the 
beginning,  though  the  pus  was  diluted  with  the  serum  and  mucus. 
In  66  cases  it  was  serum  tinged  with  blood  and  very  copious  in 
■quantity,  in  some  instances  reaching  probably  two  or  three  ounces 
daily.  The  quantity  of  discharge  usually  reached  its  maximum 
within  a  week,  by  which  time  it  was  thick,  creamy  pus.  Then  the 
quantity  usually  began  to  diminish  and.  if  the  case  was  one  that 
tended  toward  chronic  otorrhea,  the  discharge  persisted  in  a  very 
much  diminished  quantity.  In  the  cases  that  later  developed  mas- 
toid empyema  the  discharge  also  grew  less  in  quantity  and  per- 
sisted at  the  diminished  rate,  and  sometimes  ceased  altogether, 
•due  to  obstruction. 

Tenderness  on  pressure  over  the  mastoid  was  present  in  23 
of  the  88  otitis  cases  in  the  first  few  days  of  the  otitis.  At  first 
it  was  thought  this  was  due  to  a  periostitis  from  extension  of  the 
infection  out  behind  the  fibrous  canal,  where  we  often  see  pus 
find  its  way  in  children.  But  the  quick  subsidence  of  this  tender- 
ness and  the  absence  of  swelling  precluded  periostitis. 

The  temperature  in  both  types,  if  it  had  reached  normal,  would 
usually  rise  with  the  development  of  the  otitis  and  subside  with 
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the  ruplurc  or  incision  of  the  drum  nicnibrane.  Even  in  the  cases 
of  mastoid  empyema  it  usually  remained  normal  or  nearly  so, 
except  in  one  case,  where  operation  had  been  postponed  for  special 
reasons,  until  the  pus  burst  through  into  the  soft  tissues  of  the 
neck. 

Otorrhagia,  in  eight  cases  hemorrhagic  blebs,  were  noted  on 
the  external  surface  of  the  drum  membrane,  the  accumulation 
of  sanguinolent  serum  (sometimes  almost  blood  alone)  was 
evidently  under  the  outer  epithelial  layer  of  the  drum  membrane, 
as  the  blebs  readily  burst  when  touched  with  a  probe.  In  several  of 
the  cases  the  blebs  extended  beyond  the  periphery  of  the  mem- 
brane, raising  the  epithelial  layer  of  the  canal.  In  every  case 
where  the  blebs  were  noted,  a  purulent  middle-ear  inflammation 
developed  later.  Probably  inflammation  existed  at  the  time,  but 
pus  formation  came  later.  In  two  cases  the  middle  ear,  when 
evacuated  by  incising  the  bulging  drum  membrane,  was  found 
to  be  filled  with  the  same  fluid  as  the  blebs.  In  one  of  them  the 
fluid  was  also  seen  in  the  Eustachian  orifice  in  the  nasopharynx. 
In  one  case  of  purpuric  typhoid  the  eruption  was  seen  upon  the 
lympanic  mucosa  by  inspection  through  a  perforation  enlarged 
b\'  incision.  It  is  not  common  to  see  the  early  discharges  of  an 
acute  otitis  media  blood  stained,  but  in  these  cases  it  is  the  rule. 
It  is  probably  an  oozing  from  a  highly  inflamed  mucosa.  In  one 
case  a  genuine  hemorrhage  from  the  ear  occurred.  The  patient, 
a  man  twenty-nine  years  old.  had  an  intestinal  hemorrhage  two 
days  previously.  Thick,  dark  blood  was  noticed  dropping  from 
the  auricle  to  the  pillow.  It  was  not  mixed  with  pus  or  catarrhal 
discharge,  but  seemed  to  be  blood  alone.  E'pon  wiping  the  canal 
out  a  perforation  was  noticed  in  the  membrane  flaccida,  through 
which  the  blood  was  pushing  in  a  small  bead,  increasing  in  size 
until  a  drop  was  formed,  and  continuing  to  flow  outward.  The 
aural  hemorrhage  continued  for  two  days  as  blood  alone,  then 
began  to  gradtially  change  to  bloody  pus.  later  to  the  usually 
grayish,  greenish,  yellow  pti^  unn.iixed  with  blood.  As  to  the 
source  of  this  hemorrhage  it  certainly  came  from  the  middle  ear, 
as  a  probe  freely  entered  the  perforation.  Whether  it  came  from 
a  vessel  eroded  by  a  typhoid  ulcer  or  not  can  onlv  be  conjectured. 
Yet,  as  it  was  impeded  and  followed  by  a  typical  intestinal  hemor- 
rhage there  might  be  grounds  for  believing  that  it  was  similar 
pathologically.  It  did  not.  as  in  the  ])urpuric  cases,  seem  to  lack 
the  clotting  quality.  It  is  to  be  regretted  that  the  interior  of  the 
middle  ear  was  not  examined  in  this  case  bv  free  incision  of  the 
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inembraiie.  Jn  another  case,  however,  where  an  incision  of  the 
drum  membrane  was  necessary  10  aliow  of  free  drainage  in  a 
bulging  unperforated  menibrana  tympani,  occasion  was  taken  to 
encircle  the  entire  drum  membrane  and  elevate  it  as  a  tiap  to 
thoroughly  examine  the  middle  ear.  An  ulcer  was  discovered  on 
the  promontory,  quite  superficial.  Later  it  became  deeper  and 
the  membrane  became  more  swollen  and  edematous,  until  all 
landmarks  were  obliterated.  At  the  end  of  three  weeks,  however, 
the  discharg;e  had  ceased,  the  drum  membrane  had  united  all 
aroimd  the  circular  incision  and  the  ear  was  practically  well, 
though  the  hearing-  did  not  quite  reach  the  normal.  The  linear 
shape  of  the  ulcer  was  suggestive  of  thrombosis  of  a  small  vessel. 

Deafness,  to  a  greater  or  less  degree,  was  always  present  in 
the  affected  ears,  but  as  it  was  always  present  in  the  unaltected 
ears  to  an  almost  equal  extent,  it  was  probable  that  the  perceptive 
apparatus,  including  the  sensorium,  was  not  in  condition  to  per- 
ceive delicate  sounds,  even  if  the  conducting  apparatus  would 
transmit  them.  The  hearing  power  was  not  easy  to  determine 
for  many  reasons.  Hebetude,  stupidity,  delirium,  unconscious- 
ness, lack  of  an  interpreter ;  these,  and  other  things,  narrowed 
down  the  hearing  tests  to  98  cases  of  typhoid  fever.  Of  these, 
48  (49  per  cent.)  could  not  hear  a  watch  tick.  Fifty-four  (55.1 
per  cent.)  could  not  hear  a  low  voice  at  two  feet. 

Tinnitus  was  rather  difficttlt  to  get  statistics  on,  for  the  rea- 
son given  tmder  deafness.  In  20  cases  of  purident  otitis  media 
that  we  were  certain  understood  our  meaning,  17  (85  per  cent.) 
had  tinnitus.  Tubal  symptoms,  about  which  it  would  seem  in- 
teresting to  gather  statistics,  were  impossible  of  comprehension 
])y  our  interpreters,  to  say  nothing  of  getting  it  into  the  patient's 
disordered  sensorium. 

DIAGNOSIS. 

The  diagnosis  of  otitis  media  in  tyi)hoid  fever  does  not  (lifter 
greatly  from  that  of  the  same  disease  in  other  infections,  pro- 
vided the  ear  is  examined  every  day ;  but  if  one  waits  for  the 
patient  to  complain  of  the  pain  or  tinnitus,  the  diagnosis  will  be 
made  by  seeing  a  copious  ear  discharge  in  about  50  per  cent,  of 
the  cases.     This  refers  to  hospital  cases. 

The  diagnosis  between  a  primary  acute  purulent  otitis  media 
that  has  not  been  incised  and  drained,  has  become  sub-acute,  has 
involved  the  mastoid,  and  a  typhoid  fever  with  ear  suppuration 
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may  not  seem  difficult,  and  is  not,  to  the  otologist,  but  the  general 
practitioner  will  often  experience  difficulty,  especially  where  clear 
histories  cannot  be  obtained.  Such  a  case  complicated  with  pus 
foci  elsewhere,  where  absorption  is  freer  than  in  the  ear  and 
mastoid,  may  have  a  temperature  chart  simulating  typhoid  fever 
•close]}'.     The  W'idal  reaction  will  be  of  assistance. 

PROGNOSIS. 

As  to  life  of  88  cases  of  purulent  otitis  media  in  typhoid 
fever  none  were  fatal  through  any  complication  of  the  ear  con- 
dition. Four  died,  but  of  conditions  remote  from  the  ear  ;  one 
•of  intestinal  perforation,  two  of  toxemia,  one  of  intestinal  hem- 
orrhage. That  death  did  not  occur  from  the  ear  complications 
was  due  solely  to  the  fact  that  all  cases  were  watched,  that  free 
drainage  through  an  ample  perforation  or  incision  was  main- 
tained, and  that  the  mastoid  involvements  were  cut  short  early. 
If  free  drainage  be  not  maintained,  erosion  through  the  tympanic 
roof  or  elsewhere  may  put  the  patient's  life  in  jeopardy.  If,  in 
the  mastoid  cases,  operation  be  postponed  too  long,  a  large  ele- 
ment of  risk  is  introduced.  In  no  other  class  of  mastoid  cases 
■do  we  see  more  rapid  tissue  destruction.  In  very  pneumatic  mas- 
toids the  cell  walls  seemed  to  have  almost  melted  away.  Hence 
the  prognosis  is  favorable  only  in  early  operated  cases.  Of  the 
otitis  media  purulenta  cases,  31  (35.2  per  cent.)  recovered  with- 
out a  perforation.  Twenty-six  (29.5  per  cent.)  recovered  with 
a  perforation;  sixteen  (18.2  per  cent.)  were  discharged  with 
otorrhea  because  they  refused  operation,  and  in  15  (17  per  cent.) 
the  condition  on  discharge  was  not  recorded.  There  was  sup- 
purative mastoid  involvement  in  26  cases  out  of  the  88  (29  per 
cent. ).  Tinnitus  was  still  present  in  about  six  out  of  26  (23.1  per 
cent. )  cases  when  discharged.  It  was  especially  bad  in  one  case 
in  which  a  radical  operation  had  to  be  done.  This  case  had  a 
previous  chronic  otorrhea.  Possibly  lie  had  tinnitus  prior  to  his 
typhoid,  though  he  denied  it.  Deafness  was  total  and  permanent 
in  two  cases,  fortunately  both  unilateral.  These  two  were  sup- 
purative involvement  of  the  labyrinth  secondary  to  the  otitis  me- 
dia, really  "panotitis."  Excepting  these  two,  no  case  of  purulent 
otitis  media,  including  the  mastoid  cases,  were  unable  to  hear  low 
voices  at  two  feet,  and  only  four  were  unable  to  hear  a  loud  tick- 
ing watch  on  contact.  This  means  four  out  of  32  (12.5  per  cent.) 
for  on  account  of  previous  ear  disease,  independent  of  labyrin- 
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thine  trouble,  or  inability  to  get  a  record  of  hearing  on  admis- 
sion, many  had  to  be  excluded.  The  hearing  was  better  in  the 
early  operated  mastoid  cases  than  in  the  later  operated  cases,  and 
was  better  in  the  early  operated  cases  than  in  the  suppurative 
otitis  cases  that  recovered  without  mastoid  involvement. 

Impairment  of  hearing  was,  in  ten  cases,  associated  wi  h  low- 
ering of  the  upper  tone  limit  and  these  were  excluded.  The  dura- 
tion of  the  otorrhea  in  the  cases  that  recovered  before  leaving 
the  hospital  and  without  the  mastoid  operation,  was  three  weeks 
in  the  shortest  case,  eighteen  weeks  in  the  longest.  A  complete 
cure  resulted  in  all  the  cases  in  which  the  mastoid  was  opened. 
This  included  two  cases  wilh  pre-typhoid  chronic  purulent  otitis, 
in  which  a  radical  operation  was  done.  It  would  be  interesting 
to  know  just  how  many  of  the  cases  discharged  with  otorrhea 
who  refused  operation  became  chronic.  Doubtless  most  of  them 
did,  though  given  instructions  for  the  use  of  the  boric  acid 
douche,  in  their  condition  of  life,  it  is  probable  they  never  car- 
ried out  the  instructions.  The  case  books,  both  private  and  dis- 
pensary, of  most  otologists,  contain  few  histories  of  ear  trotible 
referred  back  to  typhoid  fever.  ^loos  reports  two.  Bezold  5 ; 
of  the  latter,  two  still  discharged,  one  had  a  healed  and  a  dis- 
charging ear.  one  case  had  normal  ears ;  two  of  them  showed 
darkened  drum  heads.  One  remembered  an  otorrhea  ceasing  15. 
weeks  after  his  typhoid  fever. 

TREATMENT. 

Treatment  would  naturally  divide  itself  into  prophylactic  and 
curative.  The  prevention  of  cases  of  fulminating  type,  if  our 
opinion  as  to  the  thrombotic  or  embolic  etiology  be  correct,  we 
fear  is  beyond  the  skill  of  modern  medicine.  The  prevention  of 
the  cases  deemed  infective  would  seem  equally  hopeless,  if  the 
process  be  due  to  blood-borne  pyogenic  organism  or  typhoid  ba- 
cilli. If  the  purulent  otitis  be  deemed  primarily  a  direct  infection 
by  pyogenic  bacteria,  from  the  throat,  there  would  seem  to  be 
ample  room  for  prophylactic  effort.  Our  investigations  prove 
that  infection  probably  enters  not  by  the  external  canal,  but  by 
way  of  the  tube.  If  this  is  the  case  the  greatest  efforts  should 
be  made  to  keep  the  air  as  free  as  possible  from  pyogenic  or- 
ganisms. All  bedding,  including  mattresses  and  pillows,  should' 
be  fumigated  as  thoroughly  after  each  patient  (pus  case  or  not) 
as  after  a  case  of  smallpox. 
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i'uniigation  of  the  wards  duriiii;-  which  the-  patients  are  re- 
moved should  be  frequently  tlone.  The  walls  should  be  washed 
down  with  an  antiseptic  solution  or  painted,  and  the  floors 
scraped  and  varnished.  These  and  many  other  well  known  de- 
tails ought  to  help.  All  draughts  should  be  avoided,  though 
thorough  ventilation  must  be  maintained.  The  head  should  not 
be  too  low,  as  this  would  favor  a  flow  to  the  mastoid  antrum, 
thus  interfering  with  the  drainage  and  possibly  favoring  hypo- 
stasis in  the  tympanic  mucosa.  Demeurisse  urges  isolation  in 
all  purulent  otitis  cases,  especially  those  complicating  the  acute 
infections.  Bezold  recommends  removing  stagnant  secretions 
by  swabbing  the  nasopharynx  with  an  antiseptic  solution,  fol- 
lowed by  insufilation  of  boric  acid.  Locally,  antiseptic  agents, 
but  more  still  cleansing  agents,  must  certainly  be  used  in  clearing 
the  nasopharynx  and  tube  mouths.  The  nose  had  probably  bet- 
ter be  left  alone.  A  post-nasal  douche  would  be  more  than  usually 
dangerous.  In  all  the  prophylactic  measures,  one  thing  must  be 
clearly  borne  in  mind,  namely,  anything  that  excites  or  annoys 
the  patient  is  a  detriment  to  his  general  condition,  so  that  we 
must  be  very  sure  that  what  we  do  is  of  unquestioned  value.  For 
this  reason,  Politzer's  method  of  douching  through  the  tube,  by 
means  of  a  catheter  for  cleansing  suppurative  ears,  was  not  used 
after  a  single  trial.  It  is  a  good  measure,  but  was  so  fought 
against  and  dreamed  and  fretted  about  by  the  patient,  that  it 
was  abandoned.  The  regular  toilet  of  the  mouth  is  agreeable 
to  the  patient  and  is  certainly  a  good  thing  from  the  otologist's 
as  well  as  the  attending  physician's  viewpoint. 

The  ears  of  every  typhoid  fever  patient  after  the  second  week 
should  be  examined,  cerumen  removed  if  present,  and  a  daily 
watch  kept  on  the  drum  membrane.  When  its  vessels  along  the 
manubrium  become  visible,  start  at  once  the  hot  douche,  anti- 
septic if  you  like,  but  hot.  When  the  drum  membrane  reddens, 
it  should  be  incised  under  aseptic  precautions,  without  delay.  If 
it  prove  but  a  myringitis,  no  harm  will  have  been  done,  and 
usually  it  will  be  found  to  be  the  early  stages  of  purulent  median 
otitis. 

The  advantage  of  free  drainage  was  shown  in  the  six  cases 
where  the  membrana  tympani  was  circumcised  and  in  five  cases 
quartered.  This,  though  done  for  inspection,  by  the  free  drainage 
afiforded,  evidently  was  a  most  efficient  therapeutic  measure,  for 
the  cases  not  only  recovered  from  the  otitis,  but  recovered  with- 
out leaving  a  perforation.     A  fear  that  in  the  low  recuperative 
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power  of  typhoid  the  membrane  might  slough  proved  groundless. 
It  would  seem  that  occasionally  one  ought  to  succeed  in  prevent- 
ing infection  of  the  discharge  when  not  already  purulent,  but 
our  efforts  to  prevent  purulency  were  utterly  unavailing  for  the 
reason  that  the  intricate  recesses  of  the  tympanum  were  already 
aft'ected  as  mentioned  under  "bacteriology."  Pus  there  was  not, 
in  many  cases,  but  a  few  pus  cells  were  visible  microscopically, 
and,  worst  of  all.  invariably  pyogenic  organisms.  After  the  in- 
cision the  canal  should  always  have  a  wick  of  iodoform  gauze  to 
facilitate  the  drainage.  The  gauze  should  be  removed  every 
hour  or  two  and  a  thorough  douching  given  and  then  it  should 
be  replaced. 

Frequent  douching  is  essential  to  keep  the  canal  clean,  to  pre- 
vent pus  from  thickening  on  the  canal  walls,  to  prevent  plugging 
of  the  perforation.  That  the  antiseptic  had  no  eft'ect  was  clearly 
proven  by  the  equal  results  from  the  use  of  salt  solution.  The 
heat  and  moisture  probably  had  some  inhibiting  influence  on  the 
inflammation.  Be  the  modus  operandi  what  it  may,  certain  it  is 
that  mastoid  empyema  was  much  less  frequent  after  systematic 
douching  was  instituted,  though  figures  are  not  available. 

In  the  early  stages  of  otitis  media  in  typhoid  fever,  the  dis- 
charge was  so  profuse  that  all  air  infection  is  washed  away  in 
the  flow ;  but  as  soon  as  the  flow  checks,  air  infection  occurs. 
\\'ith  a  view  of  preventing  this,  the  canals  of  a  series  of  20  cases 
were  treated  as  a  septic  wound,  packing  with  iodoform  gauze  im- 
mediately after  an  aseptic  incision  in  the  drum  membrane.  These 
cases  became  purulent  just  as  soon  as  in  a  series  of  20  cases 
treated  simply  by  frequent  douching  showing  that  the  purulency 
comes  from  within.  The  chemicals  in  the  douche  make  little  if 
any  dift'erence.  \\'e  first  used  normal  salt  solution  so  as  not  to 
interfere  with  bacteriologic  culture  tests,  but  we  soon  found  it 
quite  as  effective  as  any  active  germicide.  The  main  thing  is  heat. 
The  temperature  should  not  be  less  than  no.  and  the  douching 
must  be  frequent. 

COMPLICATIONS. 

The  only  complications  were  erysipelas  and  mastoid  empy- 
ema. Erysipelas  occurred  in  three  cases.  It  was  located  on  the 
face  and  scalp  of  all.  but  it  seemed  doubtful  whether  the  infection 
was  secondary  to  the  ear  condition.  It  occurred  in  a  number  of 
cases  of  typhoid  fever  uncomplicated  by  otitis,  or  any  other  lesion. 
It  did  not  seem  to  influence  the  otitis  in  any  wav.  Purulent  otitis 
seemed  to  result  from  extension  of  erysipelas  in  one  case. 


64      American  Lary)ig(, logical,  Rliiiiological  and  Utolagical  Society. 

Mastoid  ciiipyciiia  is  certainly  growing  more  frequent  as  a 
complication  of  otitis  in  tyjjhoid  fever.  Hengst  found  but  one 
case  of  mastoiditis  in  20  suppurative  otitis  cases  complicating  ty- 
phoid fever.  Uezold  found  but  one  in  43  cases.  But  the  older 
authorities  never  seem  to  have  found  mastoid  empyema  in  puru- 
lent otitis  from  any  cause  as  frequently  as  it  is  found  to-day. 
Mastoid  empyema  occurred  in  26  out  of  88  (29.5  per  cent.)  of 
the  purulent  otitis  media  cases.  Mastoid  tenderness  occurred 
without  pus  formation  in  31  per  cent,  of  the  cases. 

This  appeared  at  the  outset  of  the  malady,  and  always  disap- 
peared, in  some  cases  not  reappearing,  and  in  others  returning 
with  the  pus  formation  in  the  mastoid  cells.  The  large  per- 
centage of  mastoid  complications  in  the  purulent  otitis  cases  is 
due  probably  to  three  causes,  virulence  of  the  infection,  lowered 
resistance,  and  the  almost  constant  dorsal  deculiitus  which  favor.s 
the  collection  of  pus  in  the  antrum.  This  is  specially  true  of 
cases  where  on  account  of  intestinal  hemorrhage  or  other  reason, 
the  pillow  is  removed  and  the  foot  of  the  bed  is  elevated.  Gravity 
has  no  opposition  on  account  of  the  absence  of  cilia  in  the  nuicosa 
of  the  aditus  ad  antrum. 

It  is  a  remarkable  observation  that  every  purulent  otitis  case 
so  treated  (by  elevation  of  the  foot  of  the  bed)  that  did  not  die 
too  soon  (of  conditions  remote  from  the  ear)  developed  a  mastoid 
empyema.  There  were  four  of  these  cases,  one  unilateral  and 
three  bilateral.  All  the  bilateral  cases  developed  bilateral  mas- 
toid empyemata.  The  low  resistance  was  shown  on  one  case, 
where,  after  cleaning  out  a  mastoid  down  to  health}-  bone,  the  first 
dressing  revealed  large  patches  of  bone  dead  because  it  had  not 
sufficient  vitality  to  resist  invasion.  There  were  no  peculiar  fea- 
tures about  the  mastoid  cases  except  the  exceedingly  rapid  de- 
struction of  tissue  and  the  fact  that  the  temperature  was  abso- 
lutely normal  for  a  week  or  more,  before  the  operation,  in  14  out 
of  26  (53.8  per  cent.)  cases.  Evidently  there  is  little  power  of 
absorption  in  the  mastoid  portion  of  the  temporal  bone.  When 
the  pus  breaks  through  into  the  soft  tissues  of  the  neck,  as  it  was 
allowed  to  do  in  one  case,  the  visual  pus  chart  appeared.  In  six 
cases  out  of  26  (23.1  per  cent.)  the  temperature  ranged  to  99 
or  100  and  back  to  normal.  In  five  out  of  26  (19.2  per  cent.)  the 
range  was  to  104  and  back  to  90  or  100,  but  in  these  cases  we 
could  not  exclude  the  possibility  of  its  being  due  to  pus  in  other 
locations  or  to  a  typhoid  fever  reinfection.  The  authors  hope 
that  it  will  not  be  considered  boastful  when  the  statement  is  made 


Purulent  Otitis  Media  Complicating  Typhoid  Fever.  65 

that  of  the  26  cases  in  which  the  mastoid  was  opened,  pus  w'as 
found  in  every  instance  ;  not  only  in  the  antrum  but  in  the  mas- 
toid cells.  This  required  careful  watching-.  Had  there  been  any 
doubt  in  our  minds  as  to  the  presence  of  pus  in  the  mastoid,  in 
any  case,  we  should  certainly  have  operated  anyway. 

But  to  the  otologist  who  watches  a  case  every  day.  there  is  no 
difficulty  in  saying  when  pus  begins  to  form.  All  save  one  were 
opened  before  pus  had  bursted  through  the  cortex.  In  this  one 
case  operation  had  been  postponed  for  a  special  reason  for  two 
weeks  beyond  the  time  when  operation  was  deemed  advisable. 

DISCUSSION. 

Dr.  Edward  B.  Dench  congratulated  the  authors  on  the  very  ex- 
haustive study  which  they  had  made  of  these  cases.  What  was  said 
regarding  the  involvement  of  the  perceptive  mechanism  in  these  cases 
was  open  to  question.  It  was  not  necessarily  due  to  involvement  of  the 
labyrinth.  It  was  due  to  the  involvement  of  the  higher  cerebral  centers. 
The  authors  spoke  of  the  complication  occurring  in  88  out  of  780  cases, 
which  was  only  a  fair  proportion  of  what  one  might  expect  in  cases 
of  acute  infectious  disease.  One  frequently  found  mixed  infection  in  a 
great  many  cases  of  acute  inflammation  of  the  middle  ear  complicating 
the  acute  infectious  diseases.  A  mixed  infection  was  oftentimes  a  simple 
infection. 

The  authors'  investigation  in  regard  to  the  primary  condition  of  the 
mucosa  of  the  tympanum,  that  is,  incising  the  membrane  in  the  early 
stages  of  the  disease  before  it  was  practically  secure  in  typhoid  fever 
cases,  to  determine  whether  the  middle  ear  contained  any  pathogenic  or- 
ganisms or  not,  bore  out  the  assertion  of  a  practitioner  who  made  a 
series  of  experiments  on  this  subject  and  concluded  that  pathogenic  or- 
ganisms were  found  in  the  healthy  tympanic  cavity.  For  instance,  one 
would  find  the  staphylococcus,  the  pneumococcus,  the  diplococcus,  dis- 
tinct from  the  pneumococcus  sometimes,  also  the  streptococcus  in  a  nor- 
mal tympanic  cavitj-. 

As  to  the  appearance  of  the  canal,  in  some  the  fundus  was  filled  up 
by  an  epithelial  plug,  and  this  plug  undergoing  disintegration,  when  ex- 
amined, was  found  to  contain  certain  bacteria.  This  varied  in  different 
cases  the  same  as  one  found  an  acute  purulent  otitis  occurring  as  a 
complication  of  any  acute  infectious  disease.  The  appearance  of  blebs, 
in  the  external  auditory  meatus  and  on  the  surface  of  the  membrana 
tympani  seemed  to  be  characteristic  of  a  severe  form  of  otitis  media 
and  clinically  characteristic  of  typhoid  fever. 

The  development  of  acute  otitis  media  in  the  course  of  typhoid 
fever  depended  very  much  upon  the  surroundings  of  the  patient,  that  is, 
whether  the  patient  was  under  the  best  hygienic  surroundings  or  not,  and 
upon  the  conditions  of  the  patient  at  the  time  the  typhoid  infection  oc- 
curred. This  was  borne  out  by  the  experience  the  speaker  had  had  in 
typhoid  fever  cases.     He   had   found  a   complicating  otitis   media   rare  in 
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typhoid  fever.  He  thought  the  resisting  power  of  the  patient  at  the 
end  of  the  second  week,  or  the  beginning  of  the  third  week,  nnd  from 
that  time  on.  was  a  sufficient  reason  for  the  late  development  of  acute 
otitis  media.  The  otitis  was  simply  favored  by  the  run-down  condition 
of  the  patient.  This  was  the  exciting  cause.  The  dorsal  decubitus  was 
an  important  factor  in  favoring  infection  of  the  tympanic  cavity  by  germs 
which   might  be  present   in  the  nasopharynx. 

Dr.  J.  A.  Tiio.Mi'so.v  asked  the  essayists  whetlier  they  liad  under  ob- 
servation in  their  series  of  cases  a  complication  that  was  sometimes  con- 
fusing in  diagnosis,  but  when  observed  accurately  it  was  not,  and  that 
was,  abscess  of  the  parotid  gland,  which  penetrated  to  and  cau.sed  ap- 
parent suppuration  of  tlie  ear  when  the  ear  itself  was  not  involved. 

He  had  been  asked  twice  in  the  past  year  to  make  mastoid  operations 
of  such  cases  and  had  been  able  to  demonstrate  in  both  from  the  origin 
of  the  swelling  that  a  large  amount  of  pus  came  from  a  suppurating 
parotid  gland. 

Nothing  more  was  necessary  than  a  careful  external  incision  to  avoid 
the  facial  nerve.  With  this  in  mind,  the  diagnosis  ought  to  l)e  comparatively 
easy  in  these  unusual  cases. 

Dr.  J.  A.  Stucky  stated  that  i8  months  ago  he  was  called  to  see  a 
case  in  consultation  (typhoid  fever  case)  in  which  there  was  a  little 
ear  trouble  in  the  second  or  third  week  of  the  disease,  which  very  readily 
yielded  to  local  treatment.  Ten  days  later  the  patient  went  into  a  delirious 
condition.  He  was  told  about  it,  and  suggested  the  possibility  of  mas- 
toid involvement,  and  perhaps  otitic  meningitis.  This  was  laughed  at. 
The  patient  died  promptly,  and  at  the  post-mortem  examination  both 
mastoids  were  found  filled  with  granulation  tissue,  the  epitympanic  wall 
eroded,  the  middle  ear  full  of  pus,  and  Eustachian  tube  patulous.  Since 
then  he  had  held  five  post-mortem  examinations  on  cases  that  died  of 
typhoid  fever  and  two  of  pneumonia.  None  of  the  five  presented  at  any 
time  symptoms  of  ear  trouble,  yet  all  showed  degeneration  of  the  mas- 
toid cells  and  antrum,  with  the  middle  ear  filled  with  pus.  He  was  be- 
ginning to  suspect,  if  any  of  his  patients  with  typhoid  fever  had  that 
form  of  delirium,  with  head  tossing  from  side  to  side,  involvement  of 
the  mastoid  of  which  the  general  practitioner  was  not  aware.  So  far 
ss  he  knew,  we  had  no  pathognomonic  symptom  or  symptoms  of  mastoid 
involvement.  Some  of  the  worst  cases  of  mastoid  trouble  he  had  oper 
ated  on  had  absolutely  no 'symptoms  of  mastoid  disease,  so  far  as  pain, 
swelling,  etc.,  were  concerned.  He  was  informed  by  Dr.  Von  Klein, 
who  was  present,  that  in  his  investigations  it  was  recorded  by  eminent 
ob.servers  that  the  bacillus  typhosus  and  pneumococcus  were  frequently 
found  in  the  ear  when  they  were  not  found  in  the  lungs,  in  the  ali- 
mentary canal,  or  anywhere  else.  Whenever  he  saw  involvement  of  the 
lymphatic  system  in  typhoid  fever  or  in  pneumonia,  he  suspected  mas- 
toid suppuration  as  a  probable  cause. 

Dr.  C.\RL  E.  AIuxGER  called  attention  to  a  case  of  mastoid  involve- 
ment in  typhoid  fever  for  the  purpose  of  emphasizing  the  pomt  made 
by  Dr.  Dench  in  regard  to  the  time  of  occurrence  of  the  complication, 
which  was  during  the  latter  part  of  the  disease  in  his  case.  It  occurred 
during  convalescence.     The  man  was  of  foreign  birth,   a   Swede,  and  the 
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conditions  in  the  ward  of  the  general  hospital  in  which  this  man  was. 
were  i;f  1  ideal. 

13r.  Jas.  F.  McKernon  believed  it  was  jnst  as  important  to  make  a 
frequent  aural  examination  in  typhoid  fever  as  in  an\-  other  of  the  acute 
nifectious  diseases.  If  these  examinations  were  more  frequent  we  would 
have  less  trouble  following,  that  disease  from  chronic  catarrhal  affections 
of  the  middle  ear  and  of  the  labyrinth. 

^o  far  as  the  prognosis  in  these  cases  of  middle  ear  trouble  was  con- 
cerned (and  he  meant  the  chronic  type  following  typhoid  fever),  in  almost 
all  cases  it  was  bad.  so  far  as  recovery  of  normal  hearing  was  concerned. 

He  differed  from  one  of  the  previous  speakers  and  believed  that  the 
disturbances  were  distinctly  of  the  labyrinthine  type,  and  not  of  the 
cerebral. 

Dr.  Chev.xliek  J.\ckso.\.  in  closing  the  discussion,  said  there  were 
just  a  few  points  he  would  like  to  refer  to,  and  one  in  particular  relative 
to  extreme  tenderness  over  the  mastoid  in  the  early  days  of  the  otitis. 
In  many  of  these  cases,  on  the  first  day  of  the  appearance  of  the  dis- 
cnarge.  the  mastoid  would  be  so  tender  that  patients  would  not  allow 
one  to  touch  it.  Only  a  few  of  these  cases  ultimately  developed  pus. 
Sooner  or  later  they  all  subsided,  and  whether  it  was  a  true  periostitis 
or  not,  he  did  not  know.  When  pus  formed  in  these  cases  there  was 
usually  no  tenderness.  The  ordinary  mastoid  symptoms  were  often  ab- 
sent, and  yet  the  entire  mastoid  would  be  found  broken  down.  There 
was  no  tenderness  at  all  in  some  cases.  One  case  in  particular  was 
brought  in  from  a  hospital  in  one  of  the  smaller  cities.  The  patient  had 
typhoid  fever,  and  was  sent  in  as  a  typhoid  case.  There  was  a  slight 
discharge  from  the  ear.  and  in  palpating  over  the  mastoid  one  could  feel 
that  the  whole  cortex  was  broken  in.  One  could  feel  a  loose  sequestrum 
composed  of  cortex.  The  whole  mastoid  was  broken  down,  and  yet  the 
patient  would  not  acknowledge  that  it  was  tender. 

In  regard  to  the  criticism  concerning  the  bacteriology  of  these  cases, 
the  statement  in  the  paper  w^as  that  acute  purulent"  otitis  media-  was 
usually,  not   invariably,   mono-microbic. 

In  regard  to  epithelial  plugs  and  blebs  being  characteristic  of  typhoid 
fever  otitis,  this  was  not  stated.  The  paper  was  simply  a  record  of  ob- 
servations. \'ery  many  of  the  cases  presented  the  ordinary  picture  of 
acute  otitis  media. 

In  regard  to  parotitis.  Dr.  Thompson  spoke  of  abscess  of  the  parotid 
gland  bursting  into  the  canal.  This  did  not  occur  in  the  cases  of  the 
authors,  for  the  reason  that  the  cases  were  all  kept  under  observation 
and  as  soon  as  parotitis  developed  the  parotid  gland  was  incised  long 
before  there  was  pus  formation.  Pus  did  not  form  at  all,  and  for  that 
reason  they  did  not  get  that  kind  of  cases. 

As  to  the  diagnosis,  one  of  the  speakers  stated  that  it  was  com- 
paratively easy,  and  that  after  the  discharge  began  an  immense  quantity 
of  secretion  poured  out.  It  was  bloody  serum  to  begin  with,  and  later 
became  purulent  in  spite  of  all  they  could  do  to  keep  the  parts  aseptic. 

Out  of  eighty-eight  cases  of  purulent  otitis  media,  twenty-five  went 
on  to  mastoid  abscess. 

In  spite  of  the  best  care  they  gave  these  cases,   watching  them  every 
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day,  examining  them  with  mirror  and  spc-culnm  carefully,  they  could 
not  prevent  the  development  of  mastoid  abscess. 

One  of  the  speakers  said  that  he  did  not  regard  the  number  great; 
that  is,  eighty-eight  cases  of  purulent  otitis  media  out  of  seven  hundred 
and  eight  cases,  which  meant  that  about  11.3  per  cent,  of  the  cases  of 
typhoid  fever  developed  purulent  otitis  media.  That  seemed  to  them 
enormous.  At  the  present  time  it  was  down  to  no  cases  at  all,  or  was 
at  the  time  they  left   Pittsburg. 

Their  research  into  the  etiology  was  very  extensive  and  interesting, 
and  he  regretted  the  lack  of  time  that  prevented  its  reading,  for  the  dis- 
cussion and  criticism  by  the  eminent  gentlemen  present  would  have  been 
interesting  and  profitable. 


PAPER 


REPORT  OF  A  CASE  OF  CHRONIC  PURULENT  OTITIS 
MEDIA.     COMPLICATED     BY     CHRONIC     MAS- 
TOIDITIS, AND  JUGULAR  BULB  THROM- 
BOSIS—OPERATION—DEATH. 


TAMES  F.    MCKERNON,  M.D. 


My  object  in  reporting  this  case  in  detail  is  first  to  insist  that 
when  patients  are  brought  to  us  sufifering  from  a  chronic  purulent 
discharge  of  the  middle  ear,  we  point  out  to  them  frankly  the 
danger  they  court  by  allowing  such  a  condition  to  exist  indefin- 
itely ;  secondly,  that  if  they  refuse  to  have  any  save  palliative 
treatment,  when  in  the  mind  of  the  surgeon  consulted  an  opera- 
tion is  distinctly  imperative,  they  be  made  to  accept  the  respon- 
sibility of  the  future  outcome  of  their  condition.  ^lany  times  we 
are  prone  to  tell  these  patients  when  they  consult  us  for  these 
conditions  that  they  can  wait  for  an  indefinite  period  before 
resorting  to  any  surgical  procedure  for  a  cure ;  and  when  we  tell 
them  this  I  believe  we  are  making  a  statement  that,  as  otologists. 
we  have  no  right  to  make ;  for  in  doing  so  we  are  advising  them, 
even  though  it  be  for  a  definite  period  of  delay,  to  still  further 
invite  danger  by  allowing  the  disease  to  slowly  but  steadily  pro- 
gress and  infect  adjacent  structures,  as  well  as  to  undermine  the 
general  health  of  the  patient.  My  third  reason  for  reporting 
the  case  about  to  be  detailed  is  because  many  of  the  symptoms 
developed  are  unusual  and  rarely  seen  when  such  complications 
exist  as  were  present  in  the  following : 

History.  T.  K.  G.,  a  boy  aged  five  years,  was  brought  to 
me  for  examination  on  September  4.  1903,  the  mother  giving  the 
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following"  history :  She  said  the  boy  had  had  scarlet  fever  seven 
months  previous,  and  on  the  eighth  day  of  the  fever  he  had  com- 
plained of  pain  in  both  ears,  which  in  a  few  hours  was  followed 
by  a  discharge  from  both  ears.  This  discharge  was  quite  pro- 
fuse, contained  blood  and  pus,  and  continued  for  a  period  of  six 
weeks,  when  the  left  ear  ceased  to  discharge  and  had  remained 
well  up  to  the  present  time.  The  right  ear  discharged  intemiit- 
tently  ever  since — the  discharge  sometinies  very  profuse,  at  other 
times  scanty.  Several  times  it  had  ceased  discharging  altogether 
for  a  period  of  two  or  three  weeks.  During  the  cessation  of  the 
discharge  the  child  would  be  fretful  and  peevish,  complain  of 
headache,  and  the  pain  would  sometimes  be  referred  to  the  ear. 
The  bowels  would  be  constipated,  tongtie  coated :  a  foul  odor 
would  come  from  the  breath,  and  the  child  would  be  markedly 
drowsy.  After  several  days  of  these  symptoms  the  ear  would 
begin  discharging  again — at  first  scantily,  and  later  more  freely, 
and  this  train  of  symptoms  would  gradually  clear  up  and  the  boy 
would  become  bright  and  cheerful  and  return  to  a  fairly  normal 
condition  once  more,  save  for  periods  of  extreme  fret  fulness 
and  ill  temper. 

Three  weeks  after  the  ears  became  atlected  he  complained  of 
pain  behind  both  ears,  and  this  continued  for  a  i>eriod  of  ten 
days,  worse  on  the  right  side  than  on  the  left.  This  pain  behind 
the  ears  had  disappeared  at  the  end  of  the  second  week,  and 
he  had  had  no  recurrence  of  it  since. 

Upon  examining  the  ears  a  thick,  foul-smelling,  yellowish  dis- 
charge was  found  completely  filling  the  right  external  auditory 
canal.  This  was  removed  by  syringing,  and  the  canal  walls  were 
found  reddened  and  excoriated  and  somewhat  edeinatous  at  the 
n>eatus.  The  lower  and  anterior  portion  of  the  right  drum  in 
the  region  of  the  Eustachian  tube  Avas  absent,  showing  the 
swollen  mucosa  lining  the  inner  wall  of  the  t>nnpanum.  There 
was  also  a  large  perforation  in  the  posterior  superior  quadrant, 
on  a  level  with  the  short  process  of  the  malleus ;  through  this 
perforation  a  granulation  looking  almost  like  a  polyp  was  pro- 
truding. The  granular  surface  was  cocainized  and  the  probe,  be- 
ing passed  upward  into  the  attic,  revealed  roughened  bone  at  two 
points.  There  was  no  prolapse  or  sagging  of  the  posterior  supe- 
rior canal  wall,  and  no  tenderness  could  be  elicited  upon  pressure 
over  the  right  mastoid. 

The  left  drum  membrane  was  negative,  save  for  a  scar  in 
the  anterior  inferior  quadrant  corresponding  to  the  tubal  opening 
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in  the  '.niddle  ear.  A  sir.ear  from  the  rio^ht  auditory  canal  was 
taken  and  the  infection  reported  as  mixed,  with  tlie  staphylo- 
coccus predominating^.  The  pharynx  and  nasopharynx  were 
found  unobstructed.  The  boy  seemed  well  nourished,  and  his 
general  condition  was  orocd,  save  for  a  slight  anemia  which  was 
p'-esent.  The  temperature  registered  normal  and  the  pulse  was 
S<2  per  minute. 

A  diagnosis  of  intra-tympanic  caries  was  made,  and  an  opera- 
tion for  its  removal  achised.  which  advice  was  not  accepted.  The 
mother  said  they  did  not  wish  to  have  an  operation,  as  thev 
thought  it  could  be  cured  by  other  means,  and  asked  if  palliative 
treatment  in  the  way  of  syringing,  the  use  of  ear  drops,  etc.. 
could  not  be  used  for  a  tin^.e  and  see  what  result  would  be  forth- 
coming. Slie  was  told  that  if  an  operation  were  not  done  for 
the  removal  of  the  dead  bone,  the  conditions  would  in  all  prob- 
ability advance  ami  later  involve  ether  structures;  but  if  she 
wished  to  accept  the  responsibility  for  the  future  outcome  of  the 
case,  that  we  would  see  if  any  improvement  would  follow  the 
home  treatment  usualb"  pursued  in  such  cases.  Saying  she 
wished  this  tried  first,  she  was  directed  to  syringe  the  ear  every 
three  hours  with  :i  solution  of  the  bichloride  of  mercury  1-4000, 
and  after  the  syringing  to  wipe  the  canal  dry  with  sterile  cotton, 
and  instill  into  the  ear  a  few  drops  of  a  solution  composed  of 
boric  acid,  alcohol  and  a  solution  of  the  bichloride  of  mercury 
:-iooo.  She  was  told  also  that  if  the  discharge  diminished  to 
lessen  the  frequency  of  the  irrigations  and  bring  the  child  to  me 
again  at  the  end  of  ten  days  for  inspection. 

Xothing  more  was  heard  from  the  case  for  one  month,  when 
the  mother  wrote  me,  saving  that  to  all  appearances  the  ear  was 
cured,  as  there  had  been  no  discharge  for  over  two  weeks,  and 
that  she  guessed  I  must  liave  been  mistaken  when  I  thought  I 
detected  dead  bone,  and  asking  if  under  the  circumstances  I 
v,ished  to  see  the  boy  again.  I  replied,  saying  I  did  wish  to  see 
him  as  socn  as  she  could  conveniently  bring  him  in  friim  the 
country,  where  he  lived. 

A  month  later  she  brought  the  boy  to  me.  saying  there  had 
been  a  slight  discharge  from  the  ear  for  three  days,  but  that  for 
six  v/eeks  prior  to  that,  the  discharge  had  been  absent.  Upon  again 
examining  the  right  ear.  a  thin,  scanty  discharge  was  seen  com- 
ing from  the  perf'>ration  situated  on  a  level  with  the  short  process, 
and  the  granulation  protruding  through  this  opening  was  some-^ 
what  contracted  as  compared  with  its  size  when  first  seen.     The 
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opening-  over  the  tube  hacl  closed,  and  the  rest  of  the  membrane 
looked  fairly  normal — the  canal  walls  were  in  a  much  better 
state  than  before.  The  condition  was  again  explained  to  the 
child's  mother,  and  she  was  told  that  an  operation  was  quite  as 
imperative  now  as  when  the  child  was  first  seen.  She  said  she 
would  consider  the  matter,  and  let  me  know  later  about  what 
she  decided  to  have  do'H\ 

Nothing  more  was  heard  of  the  case  for  over  three  months, 
when  the  boy  was  again  brought  to  me  by  the  mother,  who  said 
she  had  now  decided  to  liave  him  operated  upon,  and  wished  it 
done  as  speedil}-  as  possible,  as  she  believed  nothing  else  would 
cure  him.  The  discharge  coming  from  the  ear  at  this  time  was 
very  much  tliicker.  had  a  very  oft'ensive  odor,  was  darker  in 
color  and  quite  pi  of  use.  There  was  no  change  in  the  canal  walls 
and  the  condition  of  the  perforation  was  as  last  mentioned. 
Pressure  over  the  mastoid  at  every  point  failed  to  produce  the 
slightest  evidence  of  any  involvement.  The  temperature  was 
taken  and  registered  cjy"  F.  The  boy's  color  was  bad.  and  alto- 
gether his  general  condition  was  not  as  good  as  when  seen  three 
months  before. 

Two  days  later  he  was  taken  to  the  Xew  York  Eye  and  Ear 
Infirmary,  and  preparations  were  made  for  doing  a  Stacke  opera- 
lion  on  the  aiTected  side.  Gas  and  ether  were  administered,  and 
the  mastoid  cortex  exposed  and  found  very  much  darker  than 
usual.  The  antrum  wa'  opened  and  contained  pus:  there  was 
also  pus  present  at  the  tip  and  in  the  zygomatic  root,  both  ante- 
rior and  posterior,  and  several  well  developed  medullary  spaces 
posterior  to  the  sigmoid  groove  contained  thick,  creamy  pus. 
The  bone  was  soft  and  necrotic  between  the  posterior  canal  wall 
and  the  anterior  surface  of  the  sigmoid  groove,  and  extended 
downward  to  the  bulb.  The  posterior  canal  wall  was  now  removed 
and  a  typical  Schwartze-  Stacke  operation  done.  A  small  amount 
of  cheesy  material  was  removed  from  the  epitympanic  space, 
which  upon  examination  with  the  microscope  later  proved  to  be 
pure  cholesteatoma.  A  skin  graft  was  taken  from  the  left  thigh 
Lud  placed  over  the  entire  middle  ear  cavity  and  mastoid  antrum. 
Owing  to  the  amount  of  destruction  in  the  mastoid  process,  the 
posterior  wound  was  not  closed,  it  being  deemed  wiser  to  close 
it  at  a  subsequent  dressing  at  the  end  of  five  days  or  a  week. 

He  was  removed  from  the  operating  room  in  good  condition 
and  was  in  need  of  no  stimulation  during  the  operation  or  after- 
ward.    For  the  next  eight  days  ho  did  very  well,  the  temperature 
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ranging  from  98°  F.  to  101°  1*".,  the  latter  point  jjeing  reached 
twice  during  this  interval,  namely,  the  second  and  sixth  days. 
The  wound  was  dressed  twice  during  this  time  and  found  per- 
fectly tlry,  and  the  skin  grafts  had  taken  over  the  entire  area  to 
which  they  had  been  applied.  He  was  bright  and  cheerful  most 
of  the  time  and  did  not  complain  of  pain  or  discomfort. 

On  the  morning  of  the  eighth  day  he  complained  of  head- 
ache, said  the  light  hurt  his  eyes,  was  restless  and  fretful,  and 
the  temperature  slowly  rose  to  104°  F.  Just  before  the  tempera- 
ture began  to  rise  he  had  taken  some  ice-cream,  which  had  melted, 
and  said  he  felt  sick  at  his  stomach,  and  vomited  once  a  small 
amount  of  curdy  material.  The  wound  was  now  inspected  and 
found  to  be  in  good  condition ;  he  was  somewhat  drowsy,  but 
rational  and  complained  of  feeling  hungry. 

For  the  next  seven  days  there  was  little  or  no  change  from 
this  condition,  and  you  will  see  from  the  temperature  chart  that 
at  no  time  were  there  any  marked  variations,  as  a  sudden  fall  or 
rise.  The  headache  formerly  complained  of  passed  away ;  there 
was  not  the  intolerance  to  light  that  was  formerly  mentioned ;  he 
was  bright  and  cheerful,  wanted  to  sit  up  and  play,  and  com- 
plained continually  of  being  hungry.  During  this  period  of  seven 
days  several  consultations  were  held ;  one  opinion  was  that  we 
had  to  deal  with  a  case  of  typhoid  fever  of  an  irregular  type, 
another  that  it  was  meningitis,  and  still  another  that  it  was  a  cen- 
tral pneumonia.  The  wound  was  dressed  evey  second  day  and 
found  in  good  condition  at  each  dressing.  Several  blood  exam- 
inations were  made  with  negative  results.  Lumbar  puncture  was 
done  and  this  was  also  negative.  The  eyes  were  gone  over  each 
day.  but  the  field  was  found  clear  upon  each  examination. 

On  the  eighth  day  following  the  rise  in  temperature  he 
seemed  somewhat  drowsy,  could  be  easily  roused,  but  wanted  to 
be  let  alone,  and  was  extremely  irritable.  The  pulse  was  more 
rapid  than  on  the  preceding  days,  and  when  the  child  was  aroused 
he  complained  of  pain  in  the  back  of  the  neck  and  the  back  of  the 
head,  and  refused  to  take  nourishment  where  before  he  had  eaten 
well.     The  urine  examinations  each  day  resulted  negatively. 

Permission  w^as  asked  from  the  parents  to  do  an  exploratory 
operation,  as  I  believed  we  had  to  deal  with  an  intra-cranial  con- 
dition caused  by  the  previous  long  suppuration.  Considerable 
delay  was  experienced  in  obtaining  permission  to  operate,  which 
was  finally  granted.  At  this  time  the  temperature  was  104°  F. ; 
pulse  130,  and  weak  and  irregular. 
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Second  Operation. — Chloroform  was  adminislered,  and  the 
bone  covering  the  sigmoid  sinus  was  removed  from  above  the 
bend  of  the  sinus  to  the  jugular  bulb.  In  removing  the  bone  below 
it  was  found  softened,  and  in  removing  the  bony  wall  of  the  bulb 
a  small  cell  was  found  filled  with  a  cheesy  material,  which  upon 
examination  later  proved  to  be  pure  cholesteatoma.  The  dura 
covering  the  sinus  was  dark  in  the  region  of  the  knee,  but  down- 
ward at  the  bulb  it  was  of  a  grayish  dark  color  and  devoid  of 
luster  and  easily  compressible.  An  incision  was  made  from  the 
knee  downward  for  nearly  an  inch,  but  no  bleeding  followed  the 
incision ;  a  curette  was  passed  into  the  upper  end  of  the  incision 
and  a  clot  nearly  an  inch  long  was  removed  from  the  torcular 
end.  This  clot  was  soft  and  gelatinous,  with  here  and  there  small 
grayish  particles  of  plastic  material  adherent  to  its  surface.  After 
the  clot  was  removed,  free  hemorrhage  was  established  and  con- 
trolled by  gauze  packing  against  the  lumen  of  the  vessel.  A 
curette  was  now  passed  into  the  bulb,  and  several  pieces  of  clot 
removed  of  a  somewhat  firmer  consistency  than  that  found  above. 
This  manipulation  failed  to  establish  the  blood  current  below,  and 
as  the  patient's  condition  seemed  quite  as  good  as  when  placed 
on  the  table.  I  determined  to  ligate  and  resect  the  internal  jugular 
vein.  This  was  accomplished  as  rapidly  as  possible,  and  several 
enlarged  lymphatic  glands  encountered  in  the  upper  third,  which 
were  closely  matted  and  adherent  to  the  carotid  sheath ;  these 
were  removed  and  the  neck  wound  closed  with  a  continuous 
suture.  The  dressings  were  rapidly  applied  and  the  patient  taken 
to  his  room.  There  was  no  stimulation  necessary  during  the 
operation,  as  the  pulse  was  of  good  force  and  regular. 

After  he  was  placed  in  bed  a  hot  saline  solution  was  injected 
into  the  bowel,  so  as  to  forestall  any  sudden  collapse.  He  never 
regained  consciousness  and  died  twenty  hours  after  the  opera- 
tion, the  temperature,  as  you  will  see,  remaining  almost  stationary 
up  to  the  time  of  death.      An  autopsy  was  not  granted. 

To  me  this  case  has  been  one  of  extreme  interest,  for  by  a 
close  observance  of  the  symptoms  presented  it  has  been  my  good 
fortune  to  see  two  other  cases  during  the  past  two  months  with 
a  similar  history  come  to  a  favorable  outcome  where  an  early 
operation  was  done,  but  I  had  not  had  the  experience  in  this  case 
the  other  cases  would  in  all  probability  have  terminated  fatally. 
It  shows  that  many  times  our  most  valuable  knowledge  is  gained 
from  the  cases  that  end  in  death. 
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1'he  s}m])tonis  as  g-iven  in  the  text-books  to-day  for  sigmoid 
sinus  and  jugular  bulb  thrombosis  are  those  to  be  encountered 
in  typical  cases  only;  and  it  is  the  atypical  cases  that  give  us 
trouble  from  a  diagnostic  standpoint,  similar  to  the  one  here 
reported. 

Whether  there  were  any  other  contributing'  causes  of  death  in 
.this  case  I  am  unable  to  say,  but  if  other  intra-cranial  conditions 
existed  they  were  obscure  and  presented  none  of  the  usual  signs. 
It  will  be  observed  that  there  was  no  history  of  a  chill  or 
chilly  sensations  in  this  case.  Two  years  ago  I  reported  two 
•cases  of  sinus  thrombosis — one  where  the  temperature  was  con- 
•tinuously  high,  the  other  where  it  was  continuously  low,  with 
no  evidence  of  a  chill  being  present  throughout  the  entire  course 
of  the  disease,  although  several  of  the  symptoms  usually  accom- 
panying the  disease  were  present.  So  in  these  cases  we  should 
not  always  look  for  and  expect  to  find  typical  symptoms,  for  if 
we  fail  to  find  them  w'e  are  generally  misled.  When  a  pronounced 
chill  does  take  place  during  the  course  of  this  disease,  it  simply 
means  that  a  certain  quantity  of  the  infective  material  is  thrown 
into  the  general  circulation,  and  is  of  the  virulent  type ;  whereas 
when  no  chill  is  present  the  infection  is  not  so  poisonous  and  the 
system  more  easily  cares  for  it. 

In  closing  I  wish  to  sound  one  note  of  w^arning  in  our  cases 
that  are  of  the  atypical  type.  That  is,  that  when  the  patient  is 
not  progressing  favorably,  and  all  other  conditions  have  been 
•eliminated,  we  should  not  allow  too  much  valuable  time  to  elapse 
before  we  come  back  to  the  original  focus  of  infection  to  find  the 
-cause  of  our  trouble,  for  I  believe  that  here,  in  the  majority  of 
■  our  cases,  will  be  found  the  chief  etiological  factor. 
62  West  520  Street. 

DISCUSSION. 

Dr.  Ed\v.\rd  B.  Dench  agreed  with  the  author  that  a  good  many  of 
'these  cases  ran  an  atypical  course.  He  reported  some  time  ago  a  case 
very  much  Hke  the  one  narrated  in  which  there  was  a  low  temperature. 
He  had  never  seen  a  case  of  acute  thrombosis  with  low  temperature. 
He  had  seen  cases  in  which  the  sinus  had  been  exposed  and  ohHterated 
as  the  result  of  a  previous  inflammatory  process.  Nature  had  looked 
after  it  and  apparently  he  had  to  deal  with  an  aseptic  clot,  with  com- 
plete obstruction  of  the  sinus.  He  had  come  across  one  or  two  cases 
in  operating  for  acute  mastoiditis. 

One  point  which  interested  him  was  with  reference  to  the  advice 
•given    to    patients    witli    suppurative    otitis    media.      He    agreed    with    Dr. 
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McKernon  that,  as  a  general  rule,  these  cases  must  be  operated  on. 
There  were  certain  exceptions,  however,  and  he  was  afraid  some  had 
been  a  little  too  hasty  in  recommending  immediate  operation.  He  had 
in  mind  a  case  which  came  to  him  with  an  acute  exacerbation  of  chronic 
suppurative  otitis  media.  What  was  needed  was  to  relieve  the  acute 
symptoms.  He  said  to  the  patient  that  an  operation  was  imperative  for 
the  relief  of  the  chronic  suppuration  which  had  existed  befbre.  The- 
patient's  general  condition  was  fair.  Ten  days  after  she  came  to  him, 
with  acute  symptoms,  he  operated  upon  the  chronic  condition.  The 
operation  was  absolutely  successful.  She  was  not  on  the  operating  table 
more  than  an  hour  and  a  half.  The  cavity  was  lined  with  epithelium 
and  he  felt  perfectly  safe.  Within  three  days  thereafter  she  died  from 
pneumonia.  He  thought  his  judgment  would  have  been  a  little  better- 
had  he  allowed  her  more  time  to  recover  from  the  acute  attack  rather 
than  urge  immediate  operation.  He  thought  it  was  dangerous  to  wait,, 
and  that  was  the  reason  he  advised  immediate  operation.  This  case  illus- 
trated in  a  striking  manner  how  careful  one  must  be  not  to  urge  too 
early  operation. 

There  was  another  question  that  came  up,  namely,  the  age  of  the 
patient.  He  recalled  a  woman,  67  years  of  age,  who  had  had  suppurative 
otitis  media  ever  since  she  was  six  years  of  age,  and  he  had  been  rather- 
strongly  urged  by  the  patient  and  relatives  to  operate.  She  had  a  good 
free  opening  in  the  tympanic  vault,  but  the  tympanic  membrane  was  de- 
stroyed. There  was  free  drainage  of  both  the  malleus  and  incus.  In 
such  a  case  his  advice  was  to  keep  the  ear  clean  and  not  operate  unless 
acute  symptoms  developed,  for  the  reason  she  probably  would  not  live- 
more  than  four  score  years,  and  if  she  had  had  this  trouble  for  sixty 
years  she  would  certainly  be  able  to  go  thirteen  years  more  without 
any  trouble.  He  might  be  wrong  in  his  judgment,  but  to  operate  on 
every  case  of  chronic  otitis  media  because  there  was  suppuration  was. 
unwise.  He  believed,  however,  the  majority  of  cases  should  be  operated 
on,  and  the  only  way  a  large  proportion  of  them  could  be  relieved  was 
to  do  a  radical  operation,  with  entire  destrtiction  of  the  tympanic  cavity, 
opening  the  mastoid  antrum,  middle  ear  and  external  canal,  and  lining 
it  with  skin.  In  people  of  fifty  and  sixty  years  of  age,  who  had  had 
this  trouble  for  many,  many  years,  and  the  discharge  from  the  ear  was 
not  undermining  their  health,  a  good  deal  could  be  done  for  them  by 
keeping  their  ears  in  a  sanitary  condition,  and  one  might  allow  many 
of  these  patients  to  go  on  as  they  were,  rather  than  subject  them  to  an- 
operation,  which,  although  it  was  but  slightly  dangerous,  possessed  an 
element  of  danger  the  same  as  any  other  operation. 

Dr.  Frank  Allport  said  a  very  large  majority  of  the  cases  of  chronic- 
otitis  media  ran  a  certain  course  for  years,  especially  if  subjected  to 
good  local  treatment,  and  nothing  very  serious  occurred  in  a  large  pro- 
portion of  them.  When  one  was  called  upon  to  advise  as  to  what  the 
patient  should  do,  he  was  in  a  position  to  give  the  advice  without  any 
hesitation  whatever  to  submit  to  an  operation.  Nevertheless,  cases  of" 
this  kind  gave  us  an  opportunity  to  preach  to  ourselves  and  to  our 
patients  as  to  what  was  the  average  course  to  pursue.  What  advice 
should  be  given  in  the  vast  majority  of  these  cases?    Dr.  Dench's  remarks- 
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were  apropos.  One  had  to  he  governed  liy  the  circumstances  and  condi- 
tions of  tile  ca--e.  Perhaps  there  was  scarcely  a  gentleman  in  tliis  room 
who  would  not  give  some  advice  similar  to  that  given  hy  Dr.  Uench 
to  an  aged  person  with  regard  to  operating  upon  a  quiescent  chronic 
purulent  otitis  media.  Nevertheless,  at  the  present  time  the  profession 
was  steadily  becoming  more  and  more,  from  year  to  year,  confronted 
with  the  problem  as  to  what  could  l)e  done  in  these  cases.  A  very  large 
majority   of   them   were   not    tympanic   in    their   nature   nor   tubal.      Most 

■of  the.se  cases  had  their  pathological  supply  from  cavities  that  were  back 
of  the  tj-mpanum — the  hiatus,  antrum,  and  in  many  cases  the  cells  them- 
selves, although  in  the  majority  of  cases  he  had  operated  on  the  cells 
had  not  been  very  much  involved.  Provided  trouble  was  there — and  it 
was  in  most  cases — it  was  known  that  it  was  beyond  the  reach  of  ordinary 
methods.  We  could  not  reach  the  aditus  ad  antrum  and  cells  by  the 
ordinary  treatment,  with  syringing,  cleaning,  powdering  and  drying,  and 
even  by  the  treatment  that  the  president  of  this  association  (Dr.  Xorval 
H.  Pierce)  advocated  in  many  cases  of  acute  middle  ear  trouble — drainage 
treatment.  We  could  not  get  at  the  trouble  by  this  treatment.  It  was 
beyond  our  reach,  and.  therefore,  it  seemed  to  him  that  in  not  advo- 
cating operative  procedures  in  the  average  case,  after  the  disease  had  run 
a  reasonable  length  of  time,  six  or  eight  months  or  more,  under  good 
treatment,  and  had  not  yet  yielded,  we  were  not  pursuing  the  proper  course. 
He  considered  it  good  advice  to  say  to  these  patients  in  the  vast  ma- 
jority of  cases  that  they  ought  to  submit  to  a  radical  operation.  This 
was  certainly  the  course  that  was  advocated  in  all  other  fields  of  sur- 
gery. Xot  for  one  moment  would  a  general  surgeon  allow  necrosis  or 
pathological  tissue  to  exist  in  other  portions  of  the  body  w^ithout  ad- 
vising its  extirpation,  and  he  did  not  see  why  otologists  should  go  on 
treating  these  cases  bj-  syringing,  cleaning,  drying,  etc..  when  it  was 
known  that  such  treatment  could  not  possibly  reach  the  real  seat  of  the 
trouble.     All  realized  that  many  of  these  cases  were  kept  in  a  reasonably 

•quiescent  condition.  Some  remained  healed  for  an  indefinite  length  of 
time  if  there  were  good  drainage,  if  there  were  no  obstruction  to  drainage 

•of  the  ear;  but  even  then,  if  the  pathological  supply  was  situated  in  the 
mastoid  portion  of  the  temporal  bone,  where  it  lodged  in  a  position 
where    it   could   not   drain    out,    the   conditions    were    such    that    ordinary 

"treatment  could  not  possibly  reach  them.  While  he  did  not  believe  in 
the  wholesale  advice  that  all  of  these  patients  should  submit  to  operation, 
he  thought  the  members  of  the  profession  should  have  the  courage  of 
their  convictions,  and  they  should  advise  in  the  vast  majority  of  cases 
that   these   patients  undergo  a   radical  operation. 

Dr.   RoBT.   C.   Myles  said  Dr.   McKernon  had  presented  the  report  of 
an    interesting   case,   which   was    worth   more   than    a   hundred   successful 

■cases.  The  accessor}'  sinuses  and  middle  ear  were  always  surprising  the 
members  of  the  profession.  He  had  often  asked  otologists,  but  never 
received  any  answer  as  to  what  percentage  of  middle  ear  suppurations 
were  fatal.  In  what  percentage  of  cases  was  •  it  absolutely  essential  to 
carry  out  operative  procedures?  A  large  percentage  of  these  cases  got 
well  of  themselves.    What  was  the  percentage  of  risk  attending  operation? 

-As  we  advanced  and  hecame  better  acquainted  with  the  anatomy  of  the 
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mastoid  process  and  surrounding  parts,  and  as  we  l)ecame  acrustomed 
to  removing  these  parts,  liberating  the  confined  pus  and  removing  patho- 
logical conditions,  operation  was  becoming  more  and  more  safe,  and  he 
thought  the  essential  points  in  regard  to  operation  were  a  thorough  study 
of  tlie  anatomy  and  acquaintance  with  the  method  by  wdiich  we  removed 
the  cortex  and  the  parts  that  lay  between  the  external  surface  and  the 
part  we  were  endeavoring  to  get  at.  He  would  admit  that  those  who 
were  extremely  conservative  were  swindled  out  of  many  operations. 
But  did  it  pay  them?  In  the  last  few  months  he  had  treated  some  twelve 
or  fifteen  cases  of  otitis  media,  with  the  classical  symptoms  of  involve- 
ment of  the  mastoid.  Tenderness  was  complete.  He  resorted  to  in- 
cision of  the  membrana  flaccida  and  dninT  membrane,  there  being  a  com  • 
plete  opening  in  nearly  all  of  them.     The  patients  recovered. 

A  short  time  ago  a  little  girl  was  sent  to  him  by  her  friends  He 
delayed  her  case  a  short  time  Her  rectal  temperature  was  taken  twice, 
and  it  never  went  above  99^  degrees.  A  mastoid  operation  was  per- 
formed ultimately,  and  the  bone  over  the  lateral  sinus  had  become  dis- 
eased. She  had  beginning  sinus  thrombosis';-  the  membrane  was  in- 
flamed. He  removed  the  bone  cavity  over  the  affected  area  without 
destroying  the  periosteal  attachment  of  the  bone.  She  recovered.  The 
point  he  made  was  that  bj'  waiting  two  or  three  days  more  he  would 
have  lost  the  patient,  and  it  would  have  been  better  to  have  operated  on 
the  other  patient  than  to  have  lost  this  one.  If  one  did  not  enter  the 
cranial  cavity,  he  thought  the  results  in  these  cases  in  ninety-nine  out 
of  a  hundred  would  be  good. 

Dr.  A.  LoG.\x  Turner  said  that  when  he  asked  Dr.  McKernon  in  a 
conversation  what  was  a  chronic  middle  ear  discharge,  he  did  not  mean 
to  suggest  for  one  moment  that  he  was  not  justified  in  doing  a  complete 
radical  operation  in  the  case  reported.  Should  a  complete  mastoid  opera- 
tion be  done  in  cases  which  had  only  discharged  for  seven  months  ^ 
What  was  the  time  limit  between  a  subacute  and  a  true  chronic  otorrheal 
discharge?  He  would  like  to  get  an  answer  from  men  of  the  experience 
of  Dr.  McKernon  in  this  work.  He  would  himself  say  we  were  justified 
in  allowing  a  case  to  discharge  for  a  year  before  we  were  finally  forced 
to  do  the  Stacke-Schwartze  operation.  He  was  interested  in  this  sub- 
ject because  of  having  had  the  case  of  a  child  under  his  care  in  whom 
there  w-ere  no  rigors,  hardly  anj-  elevation  of  temperature,  and  he  re- 
moved a  portion  of  the  jugular  vein  in  that  case. 

In  regard  to  the  remarks  made  by  other  gentlemen  concerning  the 
percentage  of  fatalities,  this  was  always  an  interesting  subject ;  also  in 
regard  to  the  age  of  the  patients.  Up  to  thirty  years  of  age  the  intra- 
cranial complications  were  much  more  frequent,  but  after  that  age  they 
were  very  much  diminished.  The  older  the  patient  became,  the  less 
the  risk  of  these  intra-cranial  complications. 

Dr.  NoRVAL  H.  Pierce  said  that  the  vast  majority  of  cases  of  jugular 
bulb  thrombosis  were  not  found  in  the  chronic  cases,  but  in  the  acute 
ones,  say  within  the  first  two  or  three  weeks  of  the  beginning  of  the  dis- 
ease and.  after  that,  within  six  months  of  the  development  of  the  process. 
In  fact,  it  was  rarely  found  in  chronic  suppurations  of  the  middle  ear. 

Dr.   McKerxon.   in  closing  the   discu.ssion,   said   he   had   very   little  to 
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add  except  to  say  that  a  low  temperature  did  occur  in  jugular  bulb 
thrombosis.  The  cases  which  he  reported  two  years  ago  were  watched 
from  the  onset  of  the  disease ;  they  were  operated  on,  and  a  clot  taken 
from  the  jugular  bulb  and  sinus.     The  patients  made  good  recoveries. 

During  the  past  year  he  had  seen  one  case  in  his  own  practice,  and 
one  in  the  practice  of  a  colleague,  in  which  there  was  a  continuous  low 
temperature  from  the  onset.  There  might  have  been  a  high  temperature 
previous  to  the  time  the  patients  came  under  observation.  But  if  so, 
that  was  the  only  elevation  of  temperature.  The  case  was  not  watched 
before  coming  under  his  observation.  While  this  was  not  at  all  the 
rule,  he  believed  there  were  a  number  of  them  attended  by  low  tempera- 
ture.    In  his  case  the  clot  was  well  organized. 

He  had  been  misunderstood  in  regard  to  advocating  operation  on 
every  case  of  purulent  discharge  from  the  middle  ear.  He  did  not. 
One  of  the  requirements  he  made  was  that  when  dead  bone  was  present 
he  would  operate.  He  did  not  wish  to  be  misunderstood  in  regard  to  that 
point.  If  one  found  on  first  examination,  after  he  had  cleansed  the 
canal  and  middle  ear,  bringing  to  his  aid  the  probe,  diseased  bone — 
he  did  not  mean  exposed  bone — he  believed  it  was  the  duty  of  the  otolo- 
gist in  every  instance  to  advise  operation.  He  should  lay  the  matter 
distinctly  before  the  patient  or  family,  and  if  they  did  not  wish  an 
operation  performed,  let  them  accept  the  responsibility  of  the  future  out- 
come of  the  case.  If  one  simply  said  to  them,  "This  case  might  go  on 
for  years  without  giving  much,  if  any  trouble,"  they  would  quote  him 
always  as  saying  that,  and  if  the  case  should  end  fatally  he  was  blamed 
by  the  whole  family,  relatives  and  friends.  He  did  not  wish  to  be  mis- 
understood in  regard  to  that  point.  Only  when  dead  bone  was  found 
present  upon  examination  w'ould  he  advocate  operation.  Under  no  cir- 
cumstances would  he  advocate  an  operation  simply  for  a  purulent  condi- 
tion without  dead  bone  being  present. 

There  was  another  point  referred  to  by  Dr.  Dench.  If  one  found 
dead  bone  present  upon  first  examination  he  was  very  apt  to  find  it 
present  throughout  treatment.  There  might  be  a  covering  over  of  the 
exposed  bone,  and  one  might  find  the  necrotic  process  quite  as  distinct 
several  months  after  examination  as  when  he  first  saw  it.  In  the  case 
reported  drainage  was  poor.  There  was  a  large  opening  when  the  case 
was  first  seen  for  the  tubal  entrance  in  the  middle  ear,  which  subse- 
quently became  closed,  but  the  opening  on  a  level  with  the  short  process 
was  still  present.  There  was  granulation  tissue  present,  which  protruded 
through  the  opening,  and  this  was  evidence  of  intra-tympanic  caries  in  a 
case  of  continued  suppuration. 

If  he  understood  Dr.  Myles  correctly,  he  spoke  of  the  percentage  of 
risk  attending  these  operations.  He  did  not  think  there  were  enough 
cases  collected  to  give  any  definite  data  in  regard  to  that.  In  a  collection 
of  something  over  four  hundred  and  si.xty  cases  of  purulent  disease  of 
the  middle  ear,  data  which  he  collected  himself,  seven  per  cent,  of  that 
number  had  intra-cranial   complications. 

Regarding  Dr.  Turner's  question,  as  to  what  comprises  a  chronic 
condition  of  the  middle  ear,  he  would  simply  repeat  what  he  stated  in 
a  paper  read  before  the   association   last   year,   namely,   given   a  case   of 
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purulent  disease  of  the  middle  ear,  with  or  without  treatment,  that  had 
lasted  six  months,  he  should  classify  it  under  the  chronic  stage,  and  he 
thought  one  was  justified  in  so  doing. 

Dr.  Turner's  remarks  in  reference  to  the  number  of  intra-cranial 
complications  which  took  place  in  these  cases  were  true,  the  larger 
number  of  them  occurring  under  thirty  years  of  age.  As  these  patients 
become  older,  they  bear  resistance  much  better,  as  the  cavity  of  the  bone 
through  which  the  disease  had  traveled  was  thicker  and  longer,  and  in 
some  instances  the  virulent  condition  of  the  poison  became  somewhat 
eliminated  before  it  reached  that  stage. 


PAPER 


WHAT    THE    LARYXGOLOGIST    ^lAY    DO    FOR    THE 

CORRECTION  OF  SOME  OF  THE  MORE   COM- 

.AlOX  FORMS  OF  DEFECTS  OF  SPEECH. 


G.    HUDSON    MAKUEX,    M.D. 


We  all  must  have  observed  with  interest  the  growth  and 
expansion  of  our  specialty.  Only  a  short  time  ago  our  surgery 
was  limited  to  the  occasional  avulsion  of  a  laryngeal  growth,  a 
nasal  or  aural  polypus,  tD  the  excision  of  the  tonsils,  the  removal 
of  nasal  spurs  and  the  cattterization  of  the  turbinal  bones.  Now 
we  are  extending  our  domain  into  the  sinuses  adjacent  to  the 
nasal  and  atiral  cavities :  we  do  not  hesitate,  when  occasion  arises, 
to  go  into  the  brain  itself,  and  no  portion  of  the  respiratory  tract 
is  beyond  the  reach  of  our  operative  technique.  While  we  have 
been  interested  in  the  extension  of  our  work  along  these  lines^ 
however,  we  have  neglected  another  field  which  seems  to  me  to- 
be  quite  as  important ;  at  least  from  a  humanitarian  point  of  view. 
I  refer  to  that  of  disorders  of  speech. 

The  term  aphasia  has  been  used  in  a  somewhat  indefinite  way 
to  cover  many  of  these  disorders,  but  its  study  has  been  limited 
to  a  comparatively  narrow  field,  and  many  of  the  important  con- 
genital and  acquired  defects  of  speech,  which  have  a  direct  causal 
relation  to  the  throat,  nose,  ear,  and  adjacent  neuro-muscular 
structures,  either  have  been  neglected  entirely  or  relegated  to  less 
scientific  investigators.  There  are  many  reasons  why  this  state 
of  aflfairs  should  not  continue  to  exist.  One  of  them  is  (and  I 
mention  it  first  because  I  consider  it  of  great  importance)  that 
the  professional  man   should   do  all   in   his   power   to   suppress 
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quackery,  in  whatever  form  it  may  appear.  He  should  do  this  in 
the  interest  of  sutterine^  humanity,  as  well  as  in  his  own  interest. 
There  can  be  no  question  but  that  the  former  class  would  be  vastly 
better  off  if  these  pretenders  in  medicine  were  banished  from  the 
face  of  the  earth,  and  we  ourselves  (and  we  are  rather  too  prone 
to  consider  ourselves  last)  would  occupy  a  much  more  dignified 
position,  and  more  nearly  approach  a  just  compensation  for  our 
work. 

A  single  institution  for  the  treatment  of  stammering  is  said  to 
have  profited  to  the  extent  of  over  $200,000  in  the  last  few  years, 
and  this  institution  is  conducted  purely  upon  the  advertising  prin- 
ciple. It  offers  absurd  and  impossible  inducements.  It  guaran- 
tees a  cure,  before  ever  having  seen  the  patient,  and  it  has  but  little 
semblance  of  the  scientific  spirit.  As  I  have  said  elsewhere,  two 
of  its  victims,  after  remaining  in  the  institution  for  some  months 
.and  paving  out  their  good  money,  informed  me  that  they  were 
not  only  not  cured,  but  that  they  never  knew  any  one  who  had 
been  cured  under  its  tutelage.  This  is  only  one  instance  of  the 
wrong  that  is  being  done  in  this  particular  direction. 

The  disorders  of  speech  to  which  I  refer  should  come  within 
the  domain  of  the  Laryngologist,  Rhinologist  and  Otologist,  for 
-only  those  who  are  accustomed  to  examine  these  special  organs 
of  speech  can  compreheml.  in  a  scientific  way,  the  true  nature 
and  cause  of  the  affection.  Who  but  one  skilled  in  the  use  of 
the  laryngoscope  can  properly  diagnosticate  the  various  paralyses 
of  the  vocal  cords  and  the  intralaryngeal  muscles,  and  who  but 
the  laryngologist.  therefore,  can  properly  treat  these  aff'ections  ^ 
Similarly,  moreover,  should  a  spasm  of  these  and  related  muscles 
resulting  in  defects  of  speech  such  as  stammering,  etc.,  receive 
our  most  careful  consideration,  and  the  public  would  soon  begin 
to  discover  that  scientific  investigators  are  giving  their  attention 
to  these  important  subjects,  and  a  large  number  of  those  who 
now  waste  their  time  and  money  in  a  useless  manner  would 
greatly  profit  by  our  advice  and  assistance. 

From  a  financial  viewpoint,  however,  the  field  is  not  an 
attractive  one,  but  this  is  due  largely  to  the  fact  that  pure  quack- 
ery has  a  decided  monopoly  upon  it,  and  this  state  of  aff'airs  will 
probably  continue  so  long  as  we  persist  in  ignoring  this  large 
and  ever-growing  class  of  sufferers.  I  use  the  term  sufferers 
advisedly,  for  there  are  probably  no  purely  functional  diseases 
which  entail  greater  psychophysical  anguish  than  do  some  of 
these  forms  of  defects  of  speech.     We,  who  come  in  contact  with 
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staivimerers  and  those  having  other  forms  of  defects  of  speech 
must  appreciate  the  fact  that  defects  of  vision  are  scarcely  of 
more  importance  than  defects  of  speech.  Of  course  the  former 
class  far  outnumher  the  latter,  hut  it  has  been  estimated  that  there 
are  over  300,000  stammerers  in  the  United  States  alone,  and  this 
is  only  a  small  proportion  of  those  having  some  form  of  defective 
speech.  Every  one  of  these  cases  is  a  proper  subject  for  medical 
supervision. 

It  is  true  that  much  of  the  treatment  must  consist  in  the  em- 
ployment of  psychophysical  education  and  training,  but  even  this 
to  a  great  extent  can  best  be  done  by  the  physician  with  the  aid 
of  properly  trained  assistants.  The  faculty  of  speech  is  of  all 
the  faculties  of  man  the  most  complicated,  for  it  involves  ex- 
tremely fine  co-ordinations  of  widely  different  nerves  and 
muscles,  and  questions  arise  in  the  treatment  of  defects  of  speech 
which  only  the  skilled  physician  can  accurately  determine.  Not 
all  education  is  good,  and  that  which  is  wrongly  applied  or  con- 
tra-indicated may  do  positive  harm,  and  it  should  be.  therefore. 
a  part  of  the  work  of  the  throat  specialist  to  direct  the  methods 
of  education  and  training  of  the  stammerer  in  exactly  the  same 
way  that  he  directs  any  therapeutic  measure. 

\^'hatever  may  be  said  of  the  nature  and  cause  of  stammering. 
the  fact  that  it  is  one  of  the  various  neuroses  of  the  respiratory 
tract  cannot  be  questioned.  While  it  is  invariablv  a  disease  of 
the  neurotic  type  of  individual,  98  per  cent,  of  all  cases  present 
a  morbid  condition  of  some  portion  of  the  respiratory  tract.  This 
morbid  condition  may  be  the  result  of  intranasal  disease,  or  it 
may  be  reflected  from  some  distant  part  of  the  body.  Farquar 
Matheson  has  said  that  one  of  the  following  conditions  is  a  con- 
stant factor  in  all  cases,  namely,  adenoids,  enlarged  turbinals  and 
chronic  rhinitis,  and  I  am  almost  prepared  to  concur  in  this  state- 
ment, for  in  upwards  of  600  cases  I  find  less  than  a  dozen  in 
which  some  form  of  intranasal  treatment  was  not  indicated.  This 
fact  would  seem  to  suggest  that  stammering  in  most  instances 
is  a  neurosis  of  nasal  origin. 

Whatever  may  be  the  original  cause  of  the  afit'ection.  however. 
we  generally  have  a  complication  of  conditions  presenting  when 
we  get  hold  of  our  patient,  chief  among  which  is  the  stammering 
habit,  more  or  less  thoroughly  established  in  the  brain  and  nerv- 
ous system.  If  we  could  see  our  patient  at  the  inception  of  the 
trouble,  and  before  the  habit  becomes  fixed,  then  it  would  be  fair 
to  suppose  that  the  removal  of  the  cause  would  remove  the  diffi- 


84      American  Laryiigological,  Rliiiioloiiical  and  Otological  Society. 

culty  or  at  least  prevent  its  further  development,  but  this  is  not 
the  time  our  patien  s  come  to  us.  In  but  one  of  all  my  cases 
have  I  seen  my  patient  sufficiently  early,  and  that  was  the  younger 
brother  of  a  boy  who  was  a  habitual  stammerer.  His  brother 
was  in  the  initial  stage.  I  found  adenoids  in  both  cases,  accom- 
panied by  a  marked  catarrhal  condition  of  the  nostrils.  I  sent 
them  to  the  hospital  together,  and  removed  the  adenoids  on  the 
same  day.  The  effect  on  the  stammering  of  the  older  boy  was 
nil,  but  the  younger  one  ceased  to  stammer  almost  immediately. 

I  have  also  reported  a  case  in  which  stammering  of  some 
years'  standing  ceased  upon  the  removal  of  adenoids,  but  the  usual 
training  for  breaking  the  habit  was  being  carried  on  at  the  time 
and  it  was  to  the  latter  that  I  attribute  the  prompt  success  of  the 
treatment. 

The  explanation  of  the  nasal  origin  of  stammering  is  not  far 
to  seek.  There  are  three  possible  theories.  The  first  is  the  reflex 
theory,  in  which  a  peripheral  nasal  irritation  may  be  transmitted 
directly  through  the  sphenopalatin  nerves  to  the  medulla  in  which 
is  situated  the  centers  of  co-ordination  and  thence  reflected  to 
the  vocal  and  respiratory  muscles.  This  is  the  more  reasonable 
view  when  we  consider  that  stammering  in  most  cases  is  due  to 
a  lack  of  promptitude  in  the  vocal  mechanism  and  thus  to  a  lack 
of  co-ordination  between  this  and  the  articulating  mechanism.  A 
second  theory  is  one  in  which  cerebral  infection  through  the  nos- 
trils and  pharynx  is  supposed  to  take  place  directly  through  the 
venous  and  lymph  channels,  resulting  in  an  aprosexic  condition 
which  is  by  no  means  uncommon  in  stammerers.  An  illustration 
of  this  theory  of  the  causation  of  stammering  was  given  in  my 
paper  read  before  a  recent  section  meeting  of  this  society,  in 
Pittsburg,  and  published  in  The  Laryngoscope,  April,  1904.  A 
third  explanation  of  the  nasal  origin  of  stammering  is  found  in 
faulty  breathing,  and  the  resultant  accumulation  of  carbon  dioxide 
in  the  cerebral  circulation.  Any  one  of  these  three  conditions 
may  serve  to  explain  the  inco-ordination  of  the  vocal  and  respira- 
tory muscles  in  stammerers,  and  it  is  quite  possible  that  they  may 
all  combine,  in  some  cases,  to  bring  about  the  affection. 

From  the  above  observations  on  the  probable  causes  of  stam- 
mering the  first  indication  as  to  the  treatment  would  seem  to  be 
a  thorough  examination  of  the  respiratory  tract  and  especially 
of  the  nose  and  nasopharynx,  and  the  removal  of  every  possible 
source  of  irritation.  Organs  remote  from  the  respiratory  tract, 
but  havinsf  a  nervous  connection  with  it,  should  be  examined  with 
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a  view  of  cletectino^  rtflex  disturbances  whether  of  a  motor,  vaso- 
motor or  trophic  character. 

The  eyes  should  be  examined.  Digestive  disturbances  should 
be  corrected.  Tobacco  and  stimulants  of  all  kinds  should  be  in- 
terdicted and  the  nervous  system  supported  by  nourishing  food 
and  plenty  of  sleep.  A  spirit  of  hopefulness  should  be  engendered 
to  take  the  place  of  the  depression  that  dominates  the  minds  of 
so  many  stammerers.  A  little  mental  science  may  be  judiciously 
mixed  in  with  the  treatment  and  suggestion  always  plays  an  im- 
portant part.  I  do  not  hesitate  to  make  use  of  hypnotism  as  an 
adjuvant  to  the  treatment,  and  I  have  found  it  of  immense  value 
in  certain  selected  cases. 

Now  we  come  to  what  may  be  called  the  elocutionary  training 
of  the  stammerer.  The  object  of  this  training  of  course  is  to 
enable  the  patient  to  substitute  for  his  faulty  method  of  speaking 
a  certain  correct  method,  and.  therefore,  it  is  necessary  to  teach 
him  the  underlying  principles  of  speech  production.  He  must 
know  how  to  breathe,  actively  as  well  as  passively.  By  active 
breathing  I  mean  that  which  is  used  for  purposes  other  than  the 
support  of  life.  Speaking  is  one  of  the  things  that  always  re- 
quires active  breathing.  The  stammerer's  breathing  may  be  active 
but  it  is  always  faulty,  and  the  correction  of  this  faulty  breathing 
is  the  first  step  in  the  treatment. 

He  must  be  taught  to  use  the  inspiratory  muscles  and  the  ex- 
piratory muscles  independently,  and  also  to  combine  their  action 
so  that  he  may  be  able  to  conserve  his  breath  and  at  the  same 
time  use  just  enough  and  no  more  than  enough  to  make  and  sus- 
tain the  vocal  or  basic  element  of  speech. 

Breathing  and  vocal  exercises  therefore  should  be  given  and 
they  should  be  practiced  for  a  long  time.  As  Wyllie  points  out  in 
his  book  on  Disorders  of  Speech  it  is  the  vocal  element  that  is  at 
fault  in  the  majority  of  stammerers.  The  voice  is  not  forthcom- 
ing at  the  instant  that  it  is  required  for  articulation  into  speech. 
His  illustration  of  the  violin  is  very  apt.  The  bow  hand  corre- 
sponds to  the  vocal  mechanism  and  the  string  fingers  to  the  articu- 
lating mechanism.  H  the  bow  hand  should  cease  to  move  no 
amount  of  pressing  with  the  string  fingers  would  produce  tone. 
When,  however,  the  vocal  mechanism  wavers  or  ceases  to  operate 
the  stammerers,  by  trying  to  make  up  for  the  deficiencv  bv  press- 
ing more  strongly  with  the  articulating  mechanism,  and  there  is 
an  overflow  of  nervous  energy  to  the  parts,  accompanied  bv  the 
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characteristic  grimaces  and  contortions.  His  object,  of  course, 
should  be  to  increase  the  efficiency  and  promptitude  of  the  vocal 
mechanism  and  combine  or  co-ordinate  its  action  with  that  of  the 
articulating-  mechanism. 

The  articulating  mechanism  should  also  receive  attention,  and 
to  this  end  the  elementary  sounds  of  the  language  should  be 
mastered.  They  are  forty-four  in  number  and  they  arc  repre- 
sented by  the  letters  of  the  alphabet.  A  little  difficulty  arises  at 
first  from  the  fact  that  the  sounds  of  the  letters  in  most  instances 
do  not  correspond  with  their  names.  The  letter  "A,"  ior  in- 
stance, has  five  distinct  sounds,  as  in  the  words  ale,  at,  alms,  all, 
ask.  and  the  sound  of  the  letter  "T"  is  the  result  of  a  slight  ex- 
plosion of  breath  between  the  anterior  portion  of  the  hard  palate 
i;nd  the  tip  of  the  tongue  while  the  sound  is  represented  by  the 
two  letters  "T"  and  ''E."  In  this  way  all  the  elementary  sounds 
of  the  language  should  be  studied  and  practiced  so  that  they  may 
be  given  smoothly,  easily  and  promptly.  The  elementary  sounds 
have  been  arranged  in  order  by  various  physicists,  and  formed 
into  a  table  to  which  has  been  given  the  name  "The  Physiologic 
Alphabet."*  Having  learned  this  aiphabet  the  next  step  for  the 
stammerer  is  to  study  its  application  to  words  as  they  occur  in 
s])eech  and  language. 

An  analysis  of  words  will  show  that  they  are  composed  of  a 
combination  of  two  or  more  of  the  elementary  sounds  in  The 
Physiologic  Alphabet,  and  the  articulation  of  words  means  simply 
the  union  of  two  or  more  of  these  sounds  arranged  in  their  proper 
sequence.  Words  of  more  than  one  syllable  should  be  still  fur- 
ther divided.  A  syllable  is  a  combination  of  elementary  sounds 
v.hich  may  be  given  with  a  single  respiratory  impulse.  All  good 
speakers  syllabicate,  or  speak  in  a  series  of  separate  respiratory 
impulses.  The  stammerer  should  be  taught  to  emphasize  this 
syllabication,  or  to  give  to  each  syllable  additional  time  and  force. 
This  is  for  the  purpose  of  acquiring  conscious  voluntary  control 
over  the  vocal  and  respiratory  muscles.  Moreover,  in  the  sylla- 
bication of  words,  as  Alexander  Graham  Bell  has  pointed  out,  the 
utterance  of  each  syllable  should  proceed,  as  far  as  possible,  from 
the  closed  to  the  open  position  of  the  organs  of  articulation.  For 
illustration  take  the   word   syllabicate.      Instead   of  pronouncing 


*For  Author's  alphabet  see  "The  Diagnosis  and  Treatment  of  Some 
Functional  Forms  of  Defective  Speech."  Philadelphia  Medical  Journal, 
February  2,  1901. 
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it    syll-ab-ic-ate    the   physiologic    pronunciation    of    it    would   be 
sy-lla-bi-cate. 

This  is  an  important  point  to  the  stammerer  because  it  has 
been  found  to  be  the  normal  and  physiologic  method  of  articula- 
tion and.  therefore,  the  simplest  of  execution.  Considerable 
practice  should  be  given  first  in  writing  and  then  in  speaking 
syllabically,  and  the  patient  should  be  encouraged  even  to  think 
in  syllables,  for  it  must  be  borne  in  mind  that  in  many  cases  the 
stammerer  is  addicted  lO  faulty  cerebration  as  well  as  to  faulty 
vocalization  and  articulation.  In  the  correction  of  other  forms  of 
defects  of  speech  similar  methods  should  be  followed  with  special 
attention  paid  to  the  particular  defect,  whatever  it  may  be.  The 
limits  of  this  paper,  of  course,  preclude  the  possibility  of  taking 
up  each  one  separately. 

DISCUSSIOX. 

Dr.  I\Iax  a.  Goldsteix  said  there  was  one  feature  about  the  paper 
which  he  thought  might  bear  further  elaboration,  one  the  author  touched 
on  but  did  not  develop  as  much  as  he  did  the  local  manifestations  and 
their  remedy,  and  that  was  the  actual  cerebral  deficiency  or  difficulty  en- 
countered in  speech  defects  in  the  stammering  and  stuttering  form.  Of 
course,  this  touched  the  question  of  defective  development  not  only  of 
speech  in  its  central  origin,  but  also  the  sight  and  hearing.  In  a  number 
of  cases  with  which  he  had  come  in  contact  lately,  these  features  had 
borne  a  close  relation  to  one  another.  He  found  that  in  the  develop- 
ment of  the  speech  facultj-  of  such  a  patient  that  the  general  education 
of  the  child,  both  as  regards  defective  hearing  and  defective  sight,  must 
be  considered  and  given  training. 

Dr.  Haxau  \V.  Loeb  said  that  the  essayist  had  for  some  j-ears  been 
endeavoring  to  bring  before  the  various  laryngological  associations  this 
subject  in  such  a  way  that  it  would  be  better  appreciated,  not  onlj-  from 
the  standpoint  of  what  could  be  done  for  these  patients,  but  also 
from  the  standpoint  of  what  the  laryngologist  could  do  and  should  do.  He 
had  brought  before  the  association  in  a  very  succinct  way  general  rules 
and  observations  which  were  to  be  observed  in  connection  with  the 
attention  which  these  cases  required,  and  he  thought  really,  after  all 
these  years  of  work,  it  was  high  time  for  the  profession  to  take  more 
interest  in  the  subject  and  aid  him  in  developing  this  work,  taking  it  out 
of  the  hands  of  those  who  were  incompetent. 

He  thought  hardly  anything  could  be  added  to  the  somewhat  ele- 
mentary consideration  of  the  subject  as  presented.  He  did  not  quite 
fully  agree  with  the  author  with  reference  to  respiration.  If  he  under- 
stood him  correctl}-.  he  stated  that  on  account  of  a  lack  of  proper  res- 
piration there  was  an  accumulation  of  carbonic  acid  in  the  blood  which 
interfered  with  speech  production.  This  would  be  a  difficult  thing  to 
prove.  It  was  known  that  the  respiratory  center  was  stimulated  by  a 
lack  of  oxygen.       If   the   number    of   respirations    were    not    sufficient    tO" 
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carry  off  carbonic  acid,  tliey  were  not  sufficient  to  supply  the  requisite 
amount  of  oxygen,  and  the  consequence  would  be  that  the  respirations 
would  be  increased  in  frequency  and  the  supply  of  oxygen  heightened. 
Unless  the  author  had  ample  proof,  he  would  be  inclined  to  differ  from 
him  in  that  particular. 

Dr.  Price  Brown  was  pleased  to  have  heard  the  paper  because  it 
brought  to  his  mind  a  case  that  recently  came  under  his  observation. 
A  clergyman,  w'ho  had  been  preaching  for  ten  years,  had  tried  his  best 
to  improve  his  vocalization,  but  often  found  it  impossible  to  sound  the 
vowels  separately.  He  thought  the  difficulty  would  be  with  the  con- 
sonants, but  these  he  could  sound  very  well,  'ihe  clergyman  came  to 
him  with  the  idea  that  possibly  some  nasal  or  throat  operation  might 
remedy  the  defect.  He  examined  the  throat  and  found  several  adenoids. 
These  he  removed,  not  with  the  expectation  that  their  removal  w^ould  have 
any  effect  in  improving  his  speech.  However,  very  soon  after  the  opera- 
tion the  patient  was  able  to  sound  his  a's  and  i's  distinctly,  but  had  dif- 
ficulty sometimes  in  sounding  his  o's.  and  would  make  great  effort  to  do 
so.  However,  after  due  time  following  the  removal  of  the  adenoids,  he 
could  sound  his  vowels  as  well  as  his  consonants. 

Dr.  Makuen,  in  closing  the  discussion,  replying  to  the  remarks  of 
Dr.  Goldstein,  said  that  he  did  not  go  into  the  psychology  of  stammering 
particularly,  although  he  thought  the  cerebral  conditions  had  more  to 
do  with  stammering  than  with  some  of  the  other  forms  of  defects  of 
speech.  There  were  some  stammerers  who  did  not  know  they  stam- 
mered. There  were  some  forms  of  defective  articulation  in  which  speech 
was  unintelligible  and  the  person  did  not  know  that  there  was  an>thing 
peculiar  about  his  speech.  This  was  a  curious  thing.  Each  one  of  us 
had  peculiarities  of  speech.  A  man  with  very  defective  articulation 
oftentimes  did  not  know  that  it  was  defective  until  his  attention  was 
called  to  it.  It  satisfied  his  own  ear  and  his  own  mind,  and  that  w-as 
sufficient.  Mental  expectancy  w-as  often  an  immediate  cause  of  stam- 
mering, and  he  mentioned  hypnotism  as  a  possible  means  of  removing 
this  condition. 

The  relation  of  hearing  to  the  various  forms  of  defects  of  speech 
was  interesting.  They  were  closely  related.  He  had  a  little  child  under 
his  care  five  years  of  age,  who  never  spoke  at  all  until  about  a  month 
ago.  The  child  heard  the  sounds  of  music,  enjoyed  opera  and  concerts, 
but  did  not  know  the  meaning  of  the  sounds  of  speech.  The  child 
should  not  interpret  words.  Such  a  child  must  be  taught  the  meaning 
of  words  just  as  a  baby  learned  the  meaning  of  words.  The  child  was 
not  deaf  except  for  speech. 

With  reference  to  the  remarks  of  Dr.  Loeb  concerning  the  effect  of 
carbonic  acid  upon  the  circulation  of  the  brain,  he  would  say  that  he 
mentioned  it  as  one  of  the  possible  causes  for  the  aprosexic  condition 
so  often  found  in  stammerers.  The  stammerer  often  did  not  think 
properly,  and  therefore  could  not  speak  properly. 
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PAPER : 

J-QURTEEX    CASES    OF   CHRONIC    ^lULTIPLE    SINU- 
SITIS   (MAXILLARY  ANTRUM,   ETH.MOID   CELLS 
AND    SPHENOID    SINUS)    OPERATED    UPON 
BY  WAY  OF  THE  .AIAXILLARY  ROUTE. 


T.    PASSMORE    BEREXS,    M.D. 


The  writer  confesses  to  such  a  confusion  in  his  own  mind  as 
to  whom  belongs  the  credit  for  the  operation  performed  on  the 
following-  cases  that  he  thinks  it  belter  to  try  to  name  the  route 
taken  rather  than  to  endeavor  to  give  the  credit  to  the  proper  au- 
thor or  authors  who  may  first  have  described  it.  Jansen,  Boening- 
haus,  Luc  and  others  probably  all  about  the  same  time  concluded 
that  the  maxillary  route  was  a  good  one  in  certain  cases,  and  the 
differences  in  their  operations,  if  any  exist,  probably  are  in  minor 
■details  only.  The  writer  became  familiar  with  the  advantages 
of  the  operation  through  the  courtesy  of  Jansen  in  Berlin  about 
two  years  ago.  and  the  operation  described  is  with  slight  changes 
■similar  to  the  operations  he  saw  performed  by  Jansen  at  that  time. 

An  apology  is  due  perhaps  for  describing  the  operation  again 
■so  shortly  after  its  publication  in  The  Laryngoscope  (]\Iarch. 
1904)  ;  but  the  description  of  it  now  is  essential  for  the  under- 
standing of  these  cases,  and  moreover,  it  is  considered  to  be  so 
useful  that  the  repetition  may  be  pardoned. 

The  operation  is  performed  under  ether  anesthesia  and  with 
the  aid  of  an  electric  head  light,  as  follows:  The  jaws  are  held 
apart  by  a  mouth-gag  inserted  on  the  well  side.  The  choana  of 
the  diseased  side  is  tamponed  by  a  post-nasal  tampon  of  cotton. 
To  prevent  blood  reaching  the  pharynx  from  the  mouth,  a  gauze 
sponge  is  held  by  dressing  forceps  between  the  jaws  and  the 
cheek  of  the  afifected  side  at  the  juncture  of  the  posterior  ends 
■of  the  upper  and  lower  alveoli.  The  cheek  is  retracted  by  a  blunt 
retractor  held  by  an  assistant.  The  tongue  is  held  forward  by  a 
silk  ligature  passed  through  it.  This  prevents  delays  by  the 
tongue  falling  backward.  An  incision  extending  from  the  pos- 
terior end  of  the  alveolus  to  the  anterior  border  of  the  canine 
fossa  is  made  through  the  mucous  membrane  periosteum,  just 
below  and  paralU^l  with  the  attachment  of  the  cheek.  A  peri- 
•osteal  elevator  is  then  used  to  free  the  anterior  and  lateral  convex 
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surface  of  the  antral  wall  from  its  periosteum  and  soft  parts. 
The  bleeding  is  controlled  by  pressure  with  gauze.  The  antrum 
is  opened  by  a  chisel  sufficientl\-  to  allow  of  the  use  of  a  rongeur, 
which  is  then  used  to  remove  the  outer  w^all  of  the  antrum,  an- 
teriorly to  its  junction  with  the  internal  wall,  inferiorly  to  the 
tloor,  sui)eri(>rly  almost  up  to  the  intraorbital  canal  and  posteriorly 
along  the  external  wall  to  just  behind  the  anterior  border  of  the 
masseter  muscle.  This  part  of  the  operation  is  nearly  bloodless 
unless  the  lining  membrane  of  the  antrum  is  wounded.  The 
membrane  is  then  incised  and  the  cavity  inspected.  After  com- 
pletely removing  the  lining  of  the  antrum  with  a  large,  sharp 
curette,  the  bony  internal  or  nasal  wall  is  removed,  anteriorly  to 
the  junction  with  the  external  wall,  posteriorly  to  its  junction 
with  the  posterior  wall,  and  inferiorly  to  the  floor  of  the  antrum 
with  the  same  instrument,  care  being  taken  to  preserve  all  of 
the  membrane  on  the  nasal  side.  The  superior  part  of  this  wall, 
which  is  formed  by  the  ethmoid  cells,  is  removed  with  the  sharp 
spoon,  as  are  all  of  the  ethmoid  cells  and  also  the  middle  tur- 
binate. A  superior  turbinate  process  is  sometimes  present  and  is 
removed.  The  opening  to  the  sphenoid  sinus  is  now  plainly  vis- 
ible. As  much  as  possible  of  the  anterior  wall  of  the  sphenoid 
is  removed  laterally,  and  ahvays  to  its  floor  with  a  sharp  curette, 
as  is  the  diseased  tissue  lining  the  cavity.  During  these  various 
procedures  the  cavity  is  frequently  dried  with  gauze  soaked  in 
i-iooo  adrenalin  solution,  wdiich  usually  controls  the  hemorrhage, 
at  times  quite  troublesome.  The  upper  part  of  the  membranous 
wall  usually  is  destroyed,  but  its  lower  two-thirds  are  preserved 
intact.  The  inferior  turbinate  bone  is  freed  from  its  membrane 
piecemeal,  both  with  the  rongeur  and  with  the  sharp  spoon,  leav- 
ing the  mucous  membrane  in  a  long  strip  attached  anteriorly  and 
posteriorly.  This  procedure  is  facilitated  by  the  insertion  of  the 
small  finger  into  the  naris,  which  affords  counter  pressure.  After 
the  wound  is  thoroughlv  cleansed,  the  remnants  of  the  nasal  mu- 
cous membrane,  consisting  of  tissue  from  the  inferior  turbinate 
and  from  the  lower  two-thirds  of  the  nasal  w^all,  are  utilized  as 
follows :  That  remaining  from  the  w^all  is  freed  from  its  an- 
terior attachment  and  is  drawn  into  the  cavity  of  the  antrum, 
covering  in  large  part  the  anterior  wall  and  part  of  the  floor. 
It  is  anchored  by  a  stii^ch  to  the  superior  lip  of  the  wound  in  the- 
mouth,  near  its  anterior  end.  The  mucous  membrane  of  the  in- 
ferior turbinate  is  divided  at  the  posterior  end  of  its  anterior  third, 
and  the  posterior  flap  thus  formed  is  placed  along  the  floor  of  the 
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antrum  and  anchored  by  a  stitch  to  the  inferior  Hp  of  the  wound ; 
while  the  anterior  flap  of  turbinate  mucous  membrane  is  anchored 
around  tlie  '"anterior  angle."  The  result  is  that  the  lower  and 
anterior  part  of  the  antrum  is  fairly  well  lined  with  a  function- 
ating mucous  membrane.  The  whole  wound,  from  the  interior  of 
the  sphenoid  sinus  to  between  the  lips  of  the  oral  wound,  is  packed 
with  iodoform  gauze.     The  oral  wound  is  not  stitched. 

Stitching  of  the  oral  wound,  as  advised  by  Jansen,  was  not 
practiced  in  any  of  the  cases,  owing  largely  to  the  uncertainty 
in  the  mind  of  the  writer  of  the  wisdom  of  the  procedure ;  and  it 
was  certainly  a  great  comfort  to  be  able  to  see  the  process  of  re- 
pair and  to  know  beyond  a  doubt  just  what  was  taking  place  in 
the  operated  area. 

In  the  first  few  cases  operated  upon  the  packing  was  carried 
much  longer  than  in  the  later  cases,  which  were  packed  at  the 
time  of  operation,  the  packing  being  removed  in  three  to  four 
days  and  not  reinserted.  The  highest  temperature  recorded  in' 
any  case  was  103 '/2°.  and  this  was  attributable  to  other  causes; 
in  all  of  the  other  cases  100^°  was  the  maximum. 

Opiates  were  administered  in  nearly  all  of  the  cases  for  the 
pain  immediately  following  the  operation.  After  the  first  24 
hours  iced  cloths  were  found  sufficiently  efficacious  to  control 
the  pain. 

Each  patient,  excepting  Cases  6  and  9,  was  in  the  hospital' 
one  week  only,  and  in  the  cases  of  the  males  they  resumed  their 
customary  vocations  in  two  weeks. 

Case  I. — Man.  age  35.  presented  for  examination  in  Novem- 
ber, 1902,  on  account  of  "catarrh"  and  severe  paroxysmal  neu- 
ralgic pains  in  the  occiput,  vertex  and  face,  which  had  been  diag- 
nosed "Tic  Douloureux."  His  history  dated  back  for  16  years 
when  he  had  polypi  removed  from  his  left  nostril.  Since  that 
time  he  had  had  treatment  of  his  nose,  including  removal  of  the 
left  middle  turbinate,  washing  out  of  the  antrum  through  the  nose, 
and  opening  of  the  antrum  through  the  canine  fossa.  Examination 
of  the  nose  revealed  pus  exuding  from  the  antrum,  from 
the  anterior  and  pos'^erior  ethmoid  region,  as  well  as  from 
a  small  fistula  in  the  canine  fossa.  Operation  showed  the 
antrum  to  be  nearly  filled  with  myxomatous  tissue,  the 
ethmoid  cells  extensively  diseased  and  the  sphenoid  sinus, 
which  was  entered  from  the  posterior  ethmoid  cell,  contained 
much  pus  and  granulation  tissue.  The  inferior  turbinate  freed 
from  the  bone  was  used  as  a  flap  to  line  the  floor  of  the  antrum.. 
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Packinsj^  was  carried  five  weeks  and  the  patient  was  under  treat- 
ment at  intervals  for  six  months,  owinc:  to  a  constant  suppura- 
tion from  some  overlooked  ethmoid  cells  which  were  later  re- 
moved with  a  curette  under  cocaine  anesthesia.  There  has  been 
no  neuralgia  since  the  operation.  Recent  examination  reveals  no 
pus. 

Case  II. — ]\Ian.  age  38  years,  presented  for  examination  De- 
cember, 1902.  He  had  had  a  profuse,  foul-smelling  nasal  dis- 
charge from  tlie  left  side  of  the  nose  for  20  years,  with  neuralgic 
pains  in  the  face,  vertex  and  occiput.  He  had  considerable  intra- 
nasal treatment,  surgical  and  otherwise,  which  had  given  him  re- 
lief at  various  times  and  for  varying  periods,  only  to  have  a  return 
of  his  discharge  and  neuralgia  when  the  treatments  were  discon- 
tinued. The  dentists  had  extracted  his  bicuspids  and  molars 
from  the  afifected  side.  It  was  not  his  fault  that  he  had  derived 
no  benefit  for  he  was  most  anxious  to  be  relieved  and  readilv 
consented  to  the  radical  operation.  This  revealed  the  antrum  to 
be  literally  packed  w  ith  myxomatous  tissue,  as  were  the  ethmoid 
cells,  the  su])erior  and  middle  meati  of  the  nose  and  the  sphenoid 
sinus,  which  latter  apparently  communicated  with  the  posterior 
ethmoid  cell  through  which  it  was  entered.  The  inferior  tur- 
binate tissue  and  the  mucous  membrane  covering  the  nasal  wall 
of  the  antrum  were  myxomatous  and  were  removed,  leaving  no 
tissue  for  flaps.  The  patient  carried  the  packing  for  five  weeks 
and  was  treated  five  months  in  all  because  of  a  return  of  pus  in 
the  middle  ethmoid  region,  accompanied  by  a  tendency  to  polyp 
formation.  This  condition  was  relieved  by  removing  with  a 
curette  under  cocaine  anesthesia  a  small  mass  of  cellular  bony 
tissue — evidently  small  ethmoid  cells  overlooked  at  the  time  of 
operation.  Recent  examination  shows  the  patient  cured.  He 
has  had  no  treatment  for  several  months. 

Case  III. — Woman,  age  65,  presented  for  examination,  De- 
cember, 1902.  She  had  had  her  teeth  extracted  when  40  years 
old  on  account  of  right-sided  trifacial  neuralgia,  which  was  not 
relieved  by  the  operation.  Since  that  time  she  had  had  her  mid- 
dle turbinate  removed,  the  ethmoid  cells  partly  curetted  and  her 
antrum  opened  and  packed  for  several  months  through  the  canine 
fossa.  The  oral  wound  healed,  but  her  neuralgia  and  pus  per- 
sisted. For  a  year  before  she  presented  for  examination  she  had 
had  no  treatment  other  than  a  nasal  douching  at  home.  Ex- 
amination revealed  pus  oozing  from  between  numerous  polypi 
which  filled  the  middle  meatus.   The  right  antrum  failed  to  trans- 
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illuminate.  A  probe  entered  the  antrum  just  behind  and  above 
the  anterior  end  of  the  inferior  turbinate  and  gave  vent  to  a  free 
discharge  of  fetid  pus.  Operation  disclosed  a  perforation  about 
the  size  of  a  dime  through  the  canine  fossa,  filled  in  with  fibrous 
tissue.  Deeply  imbedded  in  the  floor  of  the  antrum  was  a  tooth 
root,  probably  a  molar  fang.  The  osteum  was  much  enlarged 
by  disease  and  the  antrum  and  ethmoid  cells  were  filled  with 
myxomatous  tissue,  necrosed  bone  and  pus,  while  the  sphenoid 
sinus  was  filled  with  pus  and  granulation  tissue.  Its  anterior 
wall  was  necrosed  and  very  soft.  No  flaps  were  obtained.  The 
patient  carried  the  packing  for  six  weeks.  She  was  under  treat- 
ment, which  consisted  of  home  dovichings  and  office  treatments 
with  caustics  for  six  weeks  longer.  Recent  examinations  failed 
to  reveal  pus  or  crusts.    There  has  been  no  return  of  neuralgia. 

Case  IV. — Woman,  age  40  years,  presented  by  Dr.  R.  T. 
Howe  for  examination  January  8,  1903.  The  history  dates  back 
18  years  when  she  had  all  of  the  teeth  extracted  from  the  left 
upper  jaw  on  account  of  neuralgia,  which  was  not  relieved  by 
their  removal.  The  patient  had  been  under  treatment  12  years 
ago  by  Dr.  Howe  for  pain  in  the  inner  canthus  of  the  left  eye 
and  pus  from  the  nose.  The  doctor  had  from  time  to  time  re- 
moved polypi  and  part  of  the  middle  turbinate  from  the  left 
nostril,  without  relieving  the  discharge,  although  the  pain  in  the 
eye  was  lessened.  She  had  considerable  headache  localized  about 
the  eye  and  in  the  temporal  region,  no  pain  in  the  face.  Three 
months  before  she  had  had  an  alveolar  abscess  opened  on  the 
upper  left  jaw  with  evacuation  of  pus.  Examination  revealed 
pus  on  the  floor  of  the  nose  and  exuding  from  the  ethmoid  re- 
gion and  the  region  of  the  Hiatus  Semilunaris.  Trans-illumina- 
tion was  complete,  excepting  of  the  left  antrum  and  about  the 
inner  canthus  of  the  left  eye,  where  it  showed  dark.  A  probe 
discovered  necrosed  bone  at  the  site  of  the  alveolar  abscess,  but 
the  probe,  which  was  a  very  small  one,  did  not  enter  the  antrum. 
This  case  was  operated  on  January  17,  1903.  A  prong  of  the 
root  of  the  first  molar  tooth  was  found  imbedded  in  a  mass  of 
granulation  tissue  on  the  floor  of  the  antrum  at  the  inner  end  of 
the  fistula.  The  antrum  and  the  ethmoid  cells  were  filled  with 
myxomatous  tissue.  The  sphenoid  sinus  was  thoroughly  ex- 
plored, but  found  healthy.  Good  flaps  for  lining  the  antrum  were 
secured  from  the  inferior  turbinate  and  from  the  lateral  wall. 
The  packing  was  carried  for  four  weeks.  The  patient  was  under 
occasional   treatment    until    ^lav.      She    was    seen    recentlv   and 
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fouiul  free  from  pus  and  ])ain.  'ihere  remains  a  small  fistula  at 
the  site  of  the  oral  wound  which  causes  no  discomfort.  A  recent 
severe  attack  of  coryza  with  muco-purulent  discharq-e  from  both 
nostrils  caused  much  less  trouble  on  the  operated  side  and  cleared 
up  more  rapidly  than  on  the  unaffected  side. 

Case  \*. — ^Nlan,  age  36  years.  This  patient  was  under  treat- 
ment in  the  ]\Ianhattan  Eye  and  Ear  Hospital  for  neuro-paralytic 
keratitis  with  paralysis  of  the  fifth  and  sixth  nerves  of  undeter- 
mined origin;  and  was  referred  to  the  writer  February  15.  190.3, 
for  what  proved  to  be  a  catarrhal  deafness  in  the  left  ear.  He 
had  had  a  discharge  of  pus  from  the  left  nostril  for  three  years, 
but  no  pain,  which  was  accounted  for  by  the  anesthesia  present. 
A  diagnosis  of  empyema  of  the  ethmoid,  antrum  and  sphenoid 
was  made.  Operation  proved  the  diagnosis  correct.  All  of  the 
sinuses  and  cells  were  filled  with  myxomatous  and  granulation 
tissue.  Packing  was  carried  in  this  case  for  four  weeks,  and 
the  cavity  was  douched  four  weeks  longer  when  all  suppuration 
had  ceased  excepting  from  a  small  area  in  the  ethmoid  region. 
The  result  on  the  anesthesia  was  nil.  The  patient  died  of  acute 
tuberculosis  several  months  later. 

Cases  VI  and  VH. —  (This  patient  is  reported  as  two  cases 
because  of  the  double  operation ) .  Man,  age  24  years,  presented 
for  examination  February  24,  1903,  with  a  history  of  nasal  sup- 
puration and  faulty  nasal  respiration  dating  from  scarlet  fever 
fifteen  years  before.  He  had  severe  pain  over  the  right  orbit 
;and  at  the  vertex  of  the  skull,  with  occasional  pains  in  the  occiput 
and  a  constant  sense  of  fullness  in  both  antra.  Both  ears  were 
discharging.  Examination  of  the  nose  revealed  foul-smelling, 
creamy  pus  lying  on  the  floor  of  both  nostrils,  with  pus  exuding 
from  the  region  of  the  Hiatus  Semilunans  on  both  sides.  Pus 
was  detected  by  posterior  rhinoscopy  oozing  from  high  up  be- 
liind  the  middle  turbinate.  Pus  w^as  exuding  also  from  the  re- 
gion of  the  right  infundibulum.  A  large  perforation  was  pres- 
ent in  each  membrana  tympani  with  pus,  and  also  granulation 
in  the  right  middle  ear.  Trans-illumination  failed  in  both  antra 
and  the  right  frontal  sinus,  while  the  left  frontal  sinus  did  trans- 
illuminate,  showing  an  unusually  large  cavity.  A  diagnosis  of 
pansinusitis,  excepting  the  left  frontal,  was  made,  and  the  patient 
was  operated  on  for  his  frontal  right  antrum,  ethmoid  and  sphe- 
noid at  one  sitting,  requiring  about  i^  hours.  All  of  the  cavi- 
ties were  diseased  and  contained  much  granulation  and  myxom- 
atous tissue.     Good  flaps  Avere   secured   for  lining  the   antrum. 
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Two  weeks  later  the  left  antrum,  ethmoid  and  sphenoid,  were 
operated  upon  and  found  to  be  similarly  diseased.  Fairly  good 
flaps  were  secured.  At  the  time  of  the  second  operation  the  right 
ear  was  curetted  and  necrosed  ossicles  removed.  This  patient 
had  each  antral  wound  packed  for  three  weeks  and  they  were 
treated  by  douchings  for  about  two  months  longer — in  all  about 
three  months.  The  frontal  sinus  was  packed  four  months.  It 
was  unusually  large.  His  recovery  was  uninterrupted  and  he  is 
now  perfectly  well. 

Case  \'III. — Woman,  age  36  years,  presented  for  examina- 
tion 3klarch  5,  1903.  Five  years  before  she  had  had  the  second 
bicuspid  tooth  in  the  right  upper  jaw  removed  because  of  disease 
in  its  root  accompanied  with  pain  in  the  right  antrum.  Since 
that  time  she  had  had  a  yellow,  foul-smelling  discharge  from  the 
right  nostril.  This  discharge  was  aggravated  by  la  gi'ippc  one 
year  ago.  She  had  frequent  attacks  of  headache  on  the  right 
side  radiating  from  the  inner  canthus  of  the  right  eye  to  the 
vertex  and  occiput.  Of  late  she  had  had  but  little  pain  in  the 
antrum.  Examination  revealed  two  molar  teeth  much  diseased 
in  the  right  upper  jaw.  The  nose  contained  much  foul-smelling, 
greenish  pus,  which  exuded  from  beneath  and  from  above  the 
middle  turbinate.  The  latter  was  enlarged  and  crowding  its  na- 
tural space.  This  mass,  together  with  much  myxomatous  tissue, 
was  removed  under  cocaine  anesthesia,  and  for  several  days  the 
patient  experienced  much  relief  from  pain.  The  suppuration  con- 
tinued, and  the  pain  returned,  however,  and  on  April  2  the  radi- 
cal operation  was  performed.  The  antrum  was  found  tilled  with 
myxomatous  masses  as  were  the  ethmoid  cells.  In  curetting  the 
posterior  ethmoid  cell,  the  sphenoid  sinus  was  entered,  found 
diseased,  its  anterior  wall  removed  and  the  contents,  myxomatous 
tissue  and  pus,  removed  with  a  curette.  The  inferior  turbinate 
and  a  considerable  portion  of  the  nasal  membrane  of  the  naso- 
antral  wall  were  secured  as  flaps.  The  woimd  was  packed  for 
a  month.  Recovery  was  complete  in  two  months.  The  wound 
in  the  mouth  closed  four  months  after  operation. 

Case  IX. — Woman,  age  J2  years.  This  case  was  reported 
in  full  in  The  Laryngoscope  (^larch,  J904).  She  gave  a  history 
of  neuralgia  and  removal  of  teeth  for  its  relief  30  years  before. 
She  had  carried  an  antrum  drainage  tube  through  the  alveolus 
for  several  years.  Her  neuralgia  was  most  marked  in  the  face, 
but  extended  into  the  vertical  and  occipital  regions.  The  diag- 
nosis of  antrum  and  ethmoid  disease  was  proved  correct  by  opera- 
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tion.  The  sphenoid  disease  was  not  diag^nosed  until  at  the  opera- 
tion. Good  flaps  were  secured.  Packin":  was  carried  16  davs. 
There  was  complete  relief  from  pain  until  three  months  later, 
when  a  return  of  pain  was  accompanied  by  suppuration  in  tne 
sphenoid.  As  this  subsided,  her  pain  left  and  did  not  return 
until  a  few  days  ago,  when  suppuration  was  again  found  in  the 
sphenoid  sinus.* 

Case  X. — Woman.  53  years  old,  presented  for  examination 
November  12,  1903.  She  gave  a  history  of  supposed  trouble  with 
teeth  for  which  they  had  all  been  extracted  from  the  right  upper 
jaw,  and  of  having  had  the  right  antrum  opened  through  the 
alveolus  six  years  before.  She  complained  of  no  pain,  but  was 
troubled  by  the  discharge  of  foul-smelling  pus  from  the  fistula 
in  the  alveolus  and  from  the  nose.  Examination  revealed  pus  ex- 
uding from  the  osteum  and  posteriorly  from  beneath  the  middle 
turbinate.  Posteriorly  pus  was  exuding  from  the  region  of  the 
sphenoid,  and  a  cotton-armed  probe  brought  forth  pus  and  blood 
from  the  sphenoid.  She  was  operated  upon  November  21,  1903. 
^luch  pus.  granulation  tissue  and  detritus  were  found  in  the  an- 
trum, ethmoid  and  sphenoid.  Good  flaps  were  secured.  Much 
bleeding,  arterial  in  character,  took  place  near  the  sphenoid  cavity 
on  the  lateral  wall.  This  was  easily  controlled  by  artery  forceps. 
The  packing  was  carried  five  days  only.  In  three  weeks  the  pa- 
tient left  the  city,  and  douched  the  cavity  herself  for  two  months. 
Recent  examination  proves  her  cured. 

Case  XI. — ^lan,  45  years  old,  presented  for  examination  No- 
vember, 1903.  History  of  discharge  from  the  nose  for  nine 
years,  dating  from  la  grippe.  He  had  had  the  antrum  washed  out 
through  the  nose  and  had  had  considerable  intranasal  surgery 
performed  b}'  another  surgeon.  The  patient  complained  of  no 
pain.  Examination  revealed  much  myxomatous  tissue  in  the  re- 
gion of  the  middle  turbinate,  which  was  absent.  Pus  was  exuding 
from  between  the  polypoid  masses.  A  probe  readily  entered  the 
antrum  and  sphenoid.  In  each  instance  it  was  followed  by  pus. 
Operation  revealed  a  myxomatous  disease  of  the  antrum,  ethmoid 
and  sphenoid.  Good  flaps  were  obtained.  The  patient  carried 
the  packing  ten  days  and  made  a  complete  recovery,  including 
closure  by  cicatricial  contraction  of  the  mouth  wound  in  three 
months. 

*Patient  examined  October  29th.  No  treament  since  June  15;  found 
perfectly  well. 
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Case  XII. — Woman,  age  63  years.  Had  teeth  extracted  many- 
years  before  for  neuralgia,  which  at  times  was  severe,  and  had 
been  called  "Tic  Douloureux"  by  her  physicians.  The  writer 
operated  on  her  right  frontal  sinus  and  antrum  in  1899  after  a 
preliminary  course  of  operative  treatment  in  the  ethmoid  region. 
The  frontal  sinus  healed  by  granulation  after  several  months  of 
packing.  The  antrum  was  freely  opened  by  way  of  the  canine 
fossa,  thoroughly  curetted,  and  apparently  healed ;  but  the  sup- 
puration continued  from  the  nose  and  the  pain  in  the  occipital 
and  vertical  reeion  and  in  the  face  persisted.  The  pain  in  this- 
case  was  particularly  severe  at  the  vertex  and  in  the  occiput.  In 
June,  1903,  she  submitted  to  the  radical  operation.  There  was 
much  hemorrhage,  especially  from  the  external  lateral  wall  of 
the  antrum,  from  which  was  curetted  a  large  mass  of  what  Dr. 
Jonathan  Wright  subsequently  reported  to  be  a  probably  malig- 
nant adenoma.  There  was  also  much  bleeding,  arterial  in  char- 
acter, in  the  position  of  the  spheno-palatine  foramen.  The  bleed- 
ing was  controlled  b\-  artery  forceps.  The  ethmoids  and  the 
sphenoid  were  found  badly  diseased,  containing  tissue  similar  in 
character  to  that  removed  from  the  antrum,  but  this  tissue  was 
lost.  No  flaps  were  saved,  and  the  case  was  packed  for  two  weeks, 
when  the  patient  was  given  a  douche  which  she  used  all  summer. 
She  had  complete  relief  from  the  pain,  but  a  slight  discharge  per- 
sisted. Recently  there  has  been  some  pain  over  the  malar  bone, 
and  the  growth  is  again  visible  and  growing  rapidly.  The  patho- 
logical report  from  Dr.  Jonathan  W^right  is  confirmatory  of  his 
previous  diagnosis. 

Case  XIII. — Female,  age  22  years,  presented  for  examination 
April  2.  1904,  giving  a  histon,-  of  a  decayed  molar  tooth  in  the 
right  upper  jaw,  with  occasional  attacks  of  face-ache  and  pain 
in  the  eye,  extending  backward  into  the  occiput.  These  pains 
were  relieved  by  a  discharge  of  pus  from  the  right  nostril.  The 
pains  and  discharge  had  been  present  for  many  years  and  the 
patient  claims  to  have  had  the  discharge  since  twelve  years  of 
age.  Examination  revealed  both  molar  teeth  badly  decayed  to  the 
roots.  The  second  bicuspid  tooth  was  absent.  Pus  was  oozing 
from  the  region  of  the  osteum,  the  posterior  ethmoid  and  sphenoid 
regions.  The  sphenoid  opening  was  not  found,  owing  to  the 
presence  of  an  unusually  large  middle  turbinate.  Operation  re- 
vealed a  large  fang  of  a  tooth  (second  bicuspid)  lying  almost 
free  in  the  antral  floor.  The  molars  had  been  removed  by  a  den- 
tist before  the  operation.     The  posterior  half  of  the  antrum  was 
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divided  by  bony  partitions  into  a  pneumatic  cellular  structure. 
Tbese  cells,  as  well  as  the  main  cavity  of  the  antrum,  were  filled 
with  pus,  myxomatous  tissue  and  granulations,  as  also  were  the 
ethmoid  cells  and  sphenoid  sinus.  The  latter  was  entered  through 
a  large  posterior  ethm.oid  cell.  Good  flaps  were  obtained  in  this 
case.  The  patient  carried  the  packing  for  four  days  only,  was 
discharged  from  the  hospital  in  one  week,  and  in  less  tha.n  two 
weeks  from  the  time  of  operation  v/as  attending  to  her  duties  as 
g^eneral  house-maid.  One  month  after  operation  she  had  a  severe 
coryza  with  as  much  watery  secretion  from  the  operated  side 
as  from  the  unafliected  side.  The  inferior  turbinate  was  in  a  state 
of  erection.  No  harm  resulted  from  the  coryza,  and  she  is  now 
free  from  pus  and  pain. 

Case  XlV. — P'emale,  age  40  years,  presented  for  examination 
April  30,  1904,  with  a  history  dating  from  about  one  year  ])e- 
fore  when  she  had  had  grippe,  which  was  accompanied  by  pain  in 
the  antrum,  vertex  and  occiput,  ?nd  much  purulent  discharge 
from  the  nose.  This  latter  cleared  up  under  treatment,  but  the 
discharge  from  the  left  side  persisted  in  spite  of  considerable 
intranasal  treatment  by  another  physician.  Examination  of  the 
nose  revealed  pus  exuding  from  the  anterior  ethmoid  cells,  from 
the  region  of  the  osteum  and  from  the  region  of  the  sphenoid 
sinus.  A  cotton-armed  probe  brought  pus  from  the  sphenoid. 
On  probing  the  anterior  ethmoid  region,  the  probe  entered  three 
distinct  spaces  through  one  opening ;  the  first  direction  taken  was 
high  up  laterally  and  anteriorly;  the  second,  high  up  posteriorly 
and  laterally;  the  third,  high  up  and  anteriorly.  The  first  two 
cavities  entered  discharged  pus  on  the  withdrawal  of  the  probe, 
and  denuded  bone  was  detected.  It  was  considered  that  the  first 
two  cavities  entered  were  the  bulla  cthmodalis  and  an  unusually 
large  anterior  ethmoid  cell  occupying  a  higher  position  than  usual. 
The  last  cavity  entered  did  not  discharge  pus,  and  no  bare  bone 
was  found.  It  was  supposed  that  this  cavity  was  the  frontal 
sinus.  The  writer  was  considerably  perplexed  by  this  condition, 
and  especially  so  since  the  patient  had  been  told  by  two  good 
rhinologists  that  she  had  frontal  sinusitis.  Trans-illumination  did 
not  help  the  diagnosis,  for  both  frontals  failed  to  trans-illuminate, 
as  did  the  left  antrum.  After  carefully  confirming  the  result  of 
the  first  examination,  it  was  concluded  that  the  frontal  was  not 
affected,  and  on  Ajjril  28  the  antrum  sphenoid  and  ethmoid  were 
thoroughly  curetted.  They  were  all  found  to  contain  pus  and 
mvxomatous    tissue.      While    operating     in     the     ethmoid    re- 
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gion,  the  anterior  ethmoid  cells  were  explored  with  g^eat  care 
well  up  into  the  region  ol'  the  floor  of  the  frontal  sinus.  Consid- 
erable pus  was  found  in  the  bulla  and  a  large  cell  that  was  found 
anterior  to  it.  Xo  flaps  were  obtained.  The  patient  carried  the 
packing  four  days  and  was  not  repacked.  There  was  no  dis- 
charge found  on  the  dressings.  Pus  appeared  for  a  few  days  in 
the  douchings,  but  none  has  been  found  coming  from  the  frontal 
region,  and  for  two  weeks  there  has  been  no  pus  found.  The  oral 
wound  has  nearly  healed,  and  judging  from  the  experience  gained 
from  previous  cases,  this  patient  will  be  entirely  well  within  the 
month.* 

To  summarize :  All  of  the  patients  but  one  had  disease  of 
the  sphenoid  sinus ;  in  twelve  of  these  occipital  and  vertical  pains 
v.ere  present ;  in  eight — all  with  sphenoid  disease — the  pains  ex- 
tended also  into  the  face  and  were  neuralgic  in  character:  while 
in  four  cases  the  pains  closely  simulated  "Tic  Douloureux." 
These  cases  were  all  cured  except  two.  viz. :  Case  12.  which  was 
malignant,  and  Case  9.  in  which  suppuration  returned  several 
times  in  the  sphenoid,  each  return  being  marked  by  an  attack  of 
"tic"  It  seems  to  the  writer  that  the  presence  of  pain  in  the 
vertex  and  occiput  or  in  trigeminal  neuralgia  when  accompanied 
by  pus  in  the  posterior  nares.  is  symptomatic,  almost  diagnostic 
of  sphenoid  disease. 

In  twelve  of  the  patients  there  was  pain  in  the  region  of  the 
eye,  especially  in  the  region  of  the  inner  canthus.  This  pain 
was  explained  at  the  time  of  operation  by  the  finding  of  disease 
in  the  most  anterior  etlimoid  cells. 

In  all  of  the  cases  excepting  Case  5  there  was  a  total  absence 
of  frontal  sinus  disease :  and  since  they  all  were  chronic  cases 
most  of  them  of  many  years'  duration,  it  is  interesting  to  ask : 
\Miat  factor  was  present  to  preserve  the  frontal  sinus  from  the 
primary  infection,  to  cure  it  if  it  was  infected,  or  to  protect  it 
from  subsequent  invasion  by  the  disease  already  escablished  in 
the  ethmoid  region?  Were  the  teeth  the  prime  factors  of  the  in- 
fection of  the  antrum,  with  a  subsequent  extension  of  the  sup- 
purative process  upward  and  backward  into  the  ethmoid  cells  and 
sphenoid  sinus ;  and  if  so,  why,  again,  did  the  frontal  sinus  es- 
cape? In  eight  of  these  cases  the  teeth  were  found  diseased 
at  the  time  of  operation,  or  there  v.as  a  clear  history  of  dis- 
eased teeth,  at  least  of  dentalgia.  That  diseased  teeth  cause  many 
cases  of  antrum  disease  is  not  questioned,  but  on  the  other  hand 

*Patient  has  been  well  since  the  middle  of  June. 
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the  writer  believes  that  many  a  tooth  has  been  sacrificed  when 
proper  treatment  of  the  antrum  would  have  saved  it.  A  tooth 
having  roots  protruding  into  a  suppurating  cavity — the  roots  pro- 
tected by  only  a  thin  mucous-membrane  periosteal  covering — 
could  readily  become  diseased  by  contiguity  of  tissue ;  and  the 
writer  believes  that  in  at  least  some  of  his  cases  this  actually  had 
taken  place,  at  least  to  the  extent  of  producing  dentalgia. 

In  all  of  the  cases  excepting  Case  12  and  Case  9  there  was  a 
complete  and  permanent  relief  from  pain  following  the  operation. 

Of  the  nine  cases  operated  upon  more  than  a  year  ago,  four 
have  had  a  return  of  pus.  Two  of  these  returns  were  in  the 
ethmoid  region  and  were  cured  by  subsequent  curettement;  one 
was  malignant ;  and  one  was  in  the  sphenoid.  The  continued 
suppuration  in  the  latter  case  w'as  probably  due  to  a  prolongation 
of  the  sinus  into  the  wing  of  the  sphenoid  bone,  or  some  other 
similar  condition.  The  retvirn  of  pus  in  the  ethmoid  region  was 
the  result  of  fear  born  of  inexperience  of  perforating  through  the 
internal  plate  of  the  ethmoids.  Experience  having  given  a  better 
technique,  the  cases  operated  upon  later  had  practically  a  com- 
plete exenteration  of  the  ethmoid  cells  and  have  not  since  sup- 
purated. 

There  has  been  a  troublesome  crust  formation  in  four  cases ; 
but  there  was  an  atrophic  process  present  throughout  the  whole 
of  the  nasal  cavities  before  operation  in  these  patients. 

The  tear-duct  was  cut  off  in  at  least  half  the  cases,  but  this 
has  caused  no  symptoms,  the  duct  simply  emptying  higher  up. 

Arterial  hemorrhage  deep  in  the  wound  was  easily  controlled 
by  artery  forceps  in  three  cases.  The  possibility  of  hemorrhage 
in  this  locality  certainly  demands  the  most  open  kind  of  a  wound 
that  it  is  possible  to  secure  in  any  operative  procedure  that  may 
have  to  be  undertaken.  In  any  of  these  three  cases  the  hemor- 
rhage would  have  been  practically  beyond  control  had  the  opera- 
tion been  performed  by  the  intranasal  route. 

In  conclusion,  the  operation  as  described  is  advised  only  after 
a  careful  study  of  each  case,  and  where  the  hope  of  a  cure  by 
milder  measures  cannot  be  held  out  to  the  patient. 

DISCUSSION. 

Dr.  Robert  C.  ^Ivles  said  that  no  one  hailed  with  greater  pleasure 
and  delight  anj-  progress  in  the  treatment  of  diseases  of  the  accessory 
simises  than  himself,  and  he  had  always  tried  for  many  years  to  do 
radical  work  with  conservatism.     There  were  many  things  that  occurred 
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in  this  class  of  cases  that  astonished  us  sometimes.  One  of  the  most 
remarkable  things  was  the  relief  of  pressure  upon  the  venous  circulation 
from  operations  in  these  cases ;  that  is,  in  the  return  of  blood  to  the 
heart.  In  removing  the  median  wall  between  the  nose  and  antrum,  he 
had  noticed  a  marked  improvement  in  the  condition  of  the  ethmoid  and 
.■sphenoid  sinuses.  In  the  so-called  polypoid  state,  by  extensive  exsection 
of  this  region,  after  operation  there  seemed  to  be  a  sympathy  between  the 
different  parts.  Frequently  the  frontal  sinus  was  involved,  and  a  radical 
operation  over  the  antrum,  removing  the  median  wall,  would  cause  the 
frontal  sinus  to  get  well.  Why,  he  could  not  say.  But  there  had  been 
a  remarkable  improvement  in  the  ethmoid  and  frontal  sinuses  without 
cutting  out  the  ethmoid  cells.  Thorough  removal  of  the  ethmoid 
cells  was  questionable  in  his  mind.  He  had  never  seen  it  done.  The 
ctlimoid  cells  were  quite  extensive ;  they  extended  up  into  the  frontal 
sinus  above  the  orbital  cavitj'^;  they  extended  behind  the  orbit,  posterior 
and  external  to  the  sphenoid  cell.  The  expression  "through  removal" 
of  the  ethmoid  cells  was  frequentlj^  used,  and  after  having  removed  half 
a  dozen  there  were  many  left.  He  did  not  think  it  would  be  con- 
sidered safe  to  remove  them  all.  If  a  number  of  them  were  removed  it 
was  sufficient. 

He  had  never  had  the  opportunity  of  studying  these  cases  through 
the  antral  route  before  and  after  operation.  He  had  removed  the  median 
wall  of  the  antrum  or  a  part  of  the  inferior  turbinal  through  the  antra! 
route.  He  had  thought  it  well  to  remove  whatever  he  desired  through 
the  nasal  region,  and  he  had  not  had  the  experience  the  author  had  had 
to  form  an  opinion  that  would  be  worth  much.  He  could  not  under- 
stand liow  the  author  could  do  with  a  sharp  curette  what  he  said  he  did. 
He  had  tried  it  often;  he  had  curetted  thoroughly  parts  of  the  ethmoid, 
and  every  time  the  curette  would  dangle  about.  It  was  slipper}',  and  he 
had  to  use  forceps  or  rongeur  to  remove  the  fragments.  He  had  not 
been  able  to  clear  this  field  in  the  manner  in  which  it  was  done  by  many 
operators  with  the  curette. 

The  results  obtained  by  the  author  were  most  excellent,  and  he 
thought  as  much  of  the  benefit  of  the  operation  came  from  the  removal 
of  the  tension  on  the  circulation  in  the  neighboring  parts  as  from  en- 
tering these  cavities.  In  many  of  these  cases  probably  the  frontal  sinus 
was  involved  and  that,  when  the  author  removed  pressure  from  the 
venous  return,  the  absorbent  lymphatics  and  others  took  up  the  morbific 
product,  thereby  resulting  in  a  cure  of  the  parts  that  were  apparently 
diseased. 

Dr.  A.  LoG.AX  Turner  said  he  had  had  no  experience  with  the  opera- 
tion described  by  the  author  of  the  paper,  consequently  he  did  not  feel 
competent  to  discuss  it.  However,  after  the  author's  description  of  the 
operation,  he  congratulated  him  upon  his  success.  When  he  got  back  to 
work  he  would  certainly  do  the  operation  in  the  first  case  that  was  suit- 
able. We  ought  to  cure  patients  if  we  could,  and  he  expressed  the  be- 
lief that  this  was  possible ;  but  what  always  seemed  to  him  unpleasant 
was  this  large  permanent  opening  between  the  nasal  chamber  and  the 
antral  chamber.  He  wondered  whether  the  author  could  predict  what 
the  future  of  these  patients  would  be  in  regard  to  taking  colds,  ordinary 
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catarrh,  whether  there  was   risk  of  these  patients  getting  their  colds,  as 
it  were,  in  their  opened-up  antra  rather  than  in  their  nasal  cavities. 

Dr.  Chas.  W.  Rich.xrdsox  said  there  was  one  point  in  the  paper 
little  understood,  and  that  was  with  reference  to  packing  for  three  or 
four  weeks.  The  speaker  had  done  the  operation  just  as  the  author  had 
described  it,  and  he  had  found  it  difficult  to  keep  the  packing  in.  In  a 
case  he  had  recently  the  packing  fell  below  the  uvula.  He  did  not  know 
what  method  the  author  adopted  for  keeping  the  packing  in  place.  Most 
patients,  when  they  had  anything  in  the  nasal  cavity,  invariably  drew 
the  packing  down  into  the  pharynx,  and  if  they  drew  it  down  it 
was  unpleasaiit  to  have  to  remove  it.  So  he  had  given  up  packing  in 
these  cases.  He  would  like  to  know  how  the  author  retained  the 
packing. 

Dr.  Berens,  closing  the  discussion,  in  answer  to  Dr.  Myles'  criticism 
as  to  the  use  of  the  sharp  curette,  said  that  in  his  hands  it  was  quite 
satisfactory.  He  could  make  as  clean  a  wound  with  the  curette  in  this 
region  as  he  could  in  any  mastoid  operation.  Shreds  of  tissue  did  not 
follow  its  use.  He  went  either  through  the  posterior  ethmoid  cell  or 
through  the  natural  opening  of  the  sphenoid,  as  happened  to  be  the  more 
convenient,  and  curetted  downward  and  outward,  and  he  had  not  had 
any  trouble  in  using  the  large  curettes  in  breaking  down  the  anterior 
wall.  He  saved  as  much  of  the  anterior  wall  external  to  the  spheno- 
palatine foramina  as  possible.  If  he  did  not  do  this  he  might  get  a 
troublesome  hemorrhage,  and  in  spite  of  the  utmost  care  one  might  get 
severe  hemorrhage  from  the  spheno-palatine  vessel,  and  this  possibility 
was  one  of  the  strong  points  in  favor  of  this  operation,  for  one  could 
readily  control  the  hemorrhage  in  breaking  down  the  anterior  wall  be- 
cause of  the  large  wound. 

So  far  as  not  being  able  to  remove  all  the  ethmoid  cells  was  concerned, 
one  could  take  away  the  lateral  masses,  if  he  was  careful  in  his  technique. 

All  of  the  cases  of  tic  he  mentioned  in  his  paper  were  those  occurring 
in  patients  in  whom  there  w'as  no  tension  from  confined  pus.  Thej'^  were 
all  cases  that  had  previously  been  operated  upon  intranasally  or  through 
the  canine  fossa,  one  by  himself  and  several  by  New  York  rhinologists. 
The  sphenoid  cells  were  open  and  were  discharging  pus  freely;  the  eth- 
moids  were  discharging,  also  the  antrum.  An  old  lad}-,  72  years  of  age, 
on  whom  he  operated,  got  an  attack  of  tic  every  time  she  had  pus  in 
the  sphenoid,  and  there  was  a  hole  as  large  as  a  quarter  of  a  dollar  in 
the  sphenoid.  Notwithstanding  this,  she  got  an  attack  of  tic  douloureux 
every  time  pus  collected  there. 

In  regard  to  Dr.  Turner's  question,  he  would  say  that  in  Case  IV  the 
patient  recently  suffered  from  a  severe  cory^a,  with  a  muco-purulent 
discharge  from  both  nostrils,  but  it  caused  much  less  trouble  on  the  op- 
erated side  and  cleared  up  much  more  rapidh-  than  on  the  affected  side. 
This  happened  in  three  other  cases. 

In  regard  to  packing,  after  he  took  out  the  packing  inserted  at  the 
time  of  the  operation,  he  did  not  re-pack.  As  to  keeping  the  packing 
in.  if  Dr.  Richardson  would  insert  the  packing  well  up  into  the  sphenoid 
sinus,  he  would  catch  the  upper  end  and  prevent  the  lower  part  from 
falling  behind  the  uvula. 
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The  sphenoidal  sinus  has  six  walls  which  are  important  to 
study.  First.  The  superior  or  cranial  zeal!  occupies  the  plane 
posterior  to  the  cribriform  plate  of  the  ethmoid  with  which  it  ar- 
ticulates. The  surface  is  continued  laterally  with  the  superior 
surface  of  the  lesser  wings  of  the  sphenoid  bone.  At  the  pos- 
terior border  of  this  flat  bone  there  is  a  transverse  groove  which 
is  hollowed  out  for  the  reception  of  the  optic  co)iimissiirc  and 
known  as  the  optic  groove,  terminating  in  the  optic  foramina  on 
either  side,  through  which  pass  the  optic  nerves  and  the  ophthal- 
mic arteries.  Behind  this  groove  there  is  an  eminence,  the  olivary 
process.  Posterior  to  this  the  bone  dips  abruptly  to  make  the 
sella  turcica,  which  lodges  the  pituitary  body.     (Fig.  I.) 

In  youthful  subjects  (under  fifteen)  the  sinus  may  only  extend 
to  the  vertical  plane  passing  through  the  optic  groove,  but  in  the 
idult  the  sinus  may  develop  antero-posteriorly  to  the  extent  of 
20  to  30  millimeters. 

The  superior  wall  for  convenience  is  divided  in  an  olfactory 
area  (for  the  olfactory  nerves  traverse  it  on  either  side  of  the 
longitudinal  eminence),  an  optic  area,  and  the  area  of  the  sella 
turcica. 

This  superior  wall,  however,  is  oftentimes  not  in  relation  to 
the  entire  sinus,  for  frequently  the  septum  arises  so  far  to  one 
side  that  only  one  chamber  of  the  sinus  is  in  relation  to  it.  Again, 
a  posterior  ethmoid  cell  may  insinuate  itself  between  the  sinus 
end  its  superior  cranial  wall.  In  composition  the  superior  wall 
may  be  very  hard  and  thin  or.  on  the  other  hand,  be  composed 
of  diploic  bone.  The  portion  comprisng  the  sella  turcica,  how- 
ever, is  apt  to  be  delicate  and  friable  and  especially  liable  to  ac- 
cidents of  instrumentation.  This  possibility  should  be  guarded 
against  in  penetrating  the  anterior  wall,  for  we  never  know  how 
near  the  sella  turcica  may  be  to  the  point  of  entrance.  The  prox- 
imity of  the  dura  mater  to  this  wall  accounts  for  the  frequency 
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of  cerebral  pain  as  a  symptom  of  sphenoidal  inflammation,  and 
for  the  distressing  symptoms  which  have  been  reported  as  having 
followed  simple  irrigation  of  the  sinus.  Schech  has  reported  un- 
consciousness to  have  followed  such  a  lavage  wath  glycosuria 
and  polyuria  as  symptoms  (250  oz.  in  24  hours).* 

While  perforations  of  the  sella  turcica  may  cause  abscess  and 
inflammation  of  the  pituitary  body,  conversely  we  find  that  in 
acromegalv  the  sinus  is  sometimes  afifected  b}-  a  process  secondary 
to  the  involvement  of  the  pituitary  body,  with  consequent  per- 
foration of  the  sella  turcica. 

Second.  The  external  -a'alls  for  two-thirds  of  their  extent 
posteriorly  constitute  the  dipping  sides  of  the  sella  turcica.  They 
«re  limited  below  by  the  common  root  of  the  great  wings  and 
the  ptervgoid  processes.  These  walls  are  longitudinally  grooved 
in  their  superior  half  for  the  reception  of  the  cavernous  sinuses 


Fig.  I.  The  superior  and  posterior  walls  of  the  sphenoidal  sinus. — 
I.  The  ethmoid  spine  which  articulates  with  the  cribriform  plate.  2. 
Eminence,  with  grooves  each  side  for  olfactory  nerves.  3.  Optic  groove 
terminating  in  optic  foramen,  for  optic  nerve  and  ophthalmic  artery.  4. 
Olivary  process.  5.  Sphenoidal  fissure.  (Foramen  lacerum  anterius) 
which  transmits  3d,  4th,  5th  and  1st  division  (ophthalmic  branches)  of 
5th  nerves,  the  ophthalmic  vein,  a  recurrent  branch  from  the  lachrymal 
arter\-  and  the  orbital  branch  of  the  middle  meningeal  arter\'.  6.  Fora- 
men vesali.  7.  Foramen  rotundum  for  passage  of  2nd  division  of  5th 
nerve  (superior  maxillary).  8.  Foramen  ovale  for  3rd  division  of  sth 
ner\-e  (inferior  maxillary),  the  small  meningeal  artery  and  the  small 
petrosal  nerve.  9.  The  lesser  wings.  10.  Anterior  clinoid  process.  11. 
Posterior  clinoid  process.  12.  'The  greater  wings.  13.  The  dorsum  sellae 
continuous  below  with  the  basilar  groove  supporting  the  pons  varolii  and 
medulla  oblongata.     14.  Cavernous  groove.     15.  Sella  turcica. 

*Berl.  klin.  Wochnschr.,  June  27,  1898. 
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(Fig.  I.  14).  These  grooves  become  vertical  posteriorly  to  receive 
the  internal  carotid  arteries,  and  anteriorly  they  dip  down  and 
form  the  internal  limit  of  the  sphenoidal  fissure.  Immediately 
anterior  and  superior  to  the  cavernous  grooves  the  anterior  third 
of  the  walls  is  hollowed  out  to  make  with  the  two  roots  of  the 
anterior  clinoid  process  and  the  lesser  wings  of  the  sphenoid 
bone,  the  foramina  for  the  passage  of  the  optic  nerves  and  oph- 
thalmic arteries. 

The  optic  nerves  pass  over  the  superior  surface  and  dip  down 
to  occupy  a  portion  of  the  anterior  upper  surface  of  the  external 
walls,  then  they  make  exit  from  the  optic  foramina,  being  on  a 
plane  immediately  posterior  to  the  suture  uniting  the  os  planum 
with  the  anterior  wall  of  the  sphenoid.  Besides  the  optic  nerves. 
which  lie  in  such  close  relationship  to  the  sphenoidal  walls,  the 
cavernous  sinus  is  the  conduit  of  the  sixth,  the  third,  the  fourth, 
and  the  ophthalmic  division  of  the  fifth  nerves,  in  their  route  to 
the  orbit.  The  internal  carotid  artery  passing  through  the  caver- 
nous sinus  lies  in  proximity  to  tlie  walls  of  the  sphenoidal  sinus, 
?.nd  the  sixth  nerve  lies  on  its  outer  side ;  the  other  above  men- 
tioned nerves  occupy  the  outer  wall  of  the  cavernous  sinuses. 
Lender  the  cavernous  groove  anteriorly  where  the  external  wall 
of  the  sinus  joins  tlie  superior  wall  of  the  great  wing,  we  find 
the  foramen  rotnndiim  (Fig.  I.  7),  for  the  passage  of  the  superior 
m.axillary  nerve ;  behind  and  below  this  is  the  foramen  ovale 
(Fig.  I.  8)  which  gives  passage  to  the  inferior  maxillary  nerve. 

The  dura  mater  is  in  intimate  relationship  to  both  the  superior 
and  external  walls  of  the  sphenoidal  sinus :  above  it  divides  to 
enclose  the  pituitary  body,  forming  thus  the  pituitary  sac.  At 
the  junction  of  the  superior  and  external  walls  of  the  sinus  the 
dura  divdes  into  two  layers  which  enclose  the  cavernous  sinuses. 
These  venous  sinuses  extend  along  the  entire  external  walls  of 
the  sphenoidal  sinus  from  the  sphenoidal  fissure  anteriorly,  to 
the  apex  of  the  petrous  portion  of  the  temporal  bone,  where  they 
■communicate  with  the  lateral  sinuses  by  the  superior  and  inferior 
petrosals.  The  sinuses  communicate  with  each  other  by  the 
transverse  sinus  posteriorly,  and  anteriorly  by  the  circular  sinus, 
which  surrounds  rhe  pituitary  body.  The  ophthalmic  vein  leads 
from  the  angular  vein  at  the  inner  angle  of  the  orbit  and  empties 
into  the  cavernous  sinus  at  its  anterior  extremity,  an  important 
fact  to  remember  from  a  surgical  standpoint.  In  this  manner 
the  orbito-nasal  circulation  is  in  connection  with  the  intra-cranial 
venous  system.     The  posterior  wall  of  the  sinus  (Fig.  I.  13).  in- 
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clines  downwards  and  backwards,  losing"  itself  in  the  basilar  pro- 
cess of  the  occipital.  The  surface  imniediatel)'  posterior  and  be- 
low the  posterior  clinoidal  processes  is  traversed  by  the  trans- 
verse sinus,  which  unites  the  cavernous  sinuses  of  either  side. 
The  dura  mater,  which  lines  the  basilar  o^roove,  and  the  spinal 
meninges  here  unite  to  envelop  the  transverse  sinus.  In  the 
median  line  runs  the  basilar  artery,  while  the  surface  on  either 
side  is  g^rooved  for  the  motor  osculi,  (3rd),  the  patheticus,  (4th), 
the  abducens,  (6th),  and  the  ophthalmic  ( 1st  Div.  of  5th)  nerves. 
Im.mediately  behind  this  wall  of  the  sinus  lies  the  medulla 
oblonpfata. 


Fig.  II.  The  inferior  and  anterior  walls  of  the  sphenoidal  sinus. — 
I.  Root  of  pterygoid  apophysis.  2.  Crest  for  articulation  with  vomer. 
3.  Pterj^go-palatine  canal,  made  by  articulation  of  inferior  surface  and 
palate  bone.  4.  Crest  for  articulation  of  wings  of  vomer,  lateral  limit. 
5.  Greater  wings  of  sphenoid  bone,  orbital  surface.  6.  Vidian  canal.  7. 
Foramen  rotundum.  8.  Area  abutting  ethmoid  cells.  9.  Xasal  area  of 
anterior  wall.  10.  Crest  for  ar'ticulation  with  perpendicular  plate  of 
ethmoid  bone.  11.  Orifice  of  sphenoidal  sinus  opening  into  sphenoidal 
recess.  12.  Region  of  Sieur's  cell  between  maxillary  antrum  and  sphe- 
noidal sinus.     13.     Sphenoidal  fissure. 

It  is  not  difficult  to  understand,  when  we  consider  the  intimate 
relationship  both  vascular  and  nervous,  how  inflammations  and 
empyemas  of  the  sinvis  are  wont  to  set  up  a  train  of  nervous, 
symptoms  and  cephalgias  most  valuable  in  diagnosis,  and  this, 
before  the  patient  has  reached  a  state  when  paralysis  and  infection 
v")f  the  circulation  manifest  themselves. 
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Very  often  we  find  the  posterior  inferior  angle  of  the  sphenoid 
sinus  extending-  down  into  the  occipital  bone,  and  only  separated 
from  the  medulla  by  a  thin  lamina  of  bone  forming  the  basilar 
groove.  Sometimes  the  transverse  sinus  is  so  intimately  in  con- 
nection with  the  spongy  tissue  under  the  sella  turcica  and  pos- 
terior clinoid  processes  that  dissection  is  difficult,  and  one  easily 
recognizes  the  facility  with  which  a  thrombosis  of  the  transverse- 
sinus  may  arise  from  a  sphenoidal  sinusitis.  Such  a  thrombus 
may  cause  a  secondary  affection  in  the  circular  and  cavernous  as- 
well  as  the  petrosal  sinuses  of  both  sides.  The  cerebellum  lies 
outside  and  behind  the  medulla,  attached  by  prolongations  from, 
the  tentorium  cerebelli  to  both  the  anterior  and  posterior  clinoid 
processes.  For  this  reason  we  may  account  for  the  train  of 
nervous  symptoms  which  we  are  apt  to  observe  in  the  initial  stages, 
of  a  sphenoidal  sinusitis. 

From  the  anatomical  relationships  already  described  we  know 
why  we  are  first  suspicious  of  a  sphenoidal  sinusitis  by  the  occi- 
pital cephalgia,  disturbances  of  vision,  vertigo,  and  nausea.  These- 
conditions  may  be  followed  by  the  various  paralyses  of  the  cranial 
nerves,  alterations  in  the  retina,  the  meninges,  or  in  the  brain- 
tissue  itself. 

Before  digressing  too  far  from  the  anatomy,  let  us  glance  at 
the    inferior   wall.      This    is    limited    laterally    by  the  pterygoid' 
apophyses  and  presents  a  longitudinal  crest  in  the  center  which- 
articulates  with  the  vomer;   this  crest  terminates  by  a  prominence - 
in  front  called  the  rostrum   (Fig.  II.  2).     On  either  side  of  this 
crest  and  made  by  its  articulation  with  the  sphenoidal  apophysis- 
of  the  palate  bone   is  a   little   canal   called   the   pterygo-palatine 
(Fig.  II.  3).     The  width  of  this  face  is  from  twenty  to  twenty- 
five  millimeters,  but  the  crest  for  the  articulation  of  the  vomer 
occupies   from   eight   to   ten   millimeters   of   the   central   portion, 
leaving  but  four  to  five  millimeters  on  either  side   for  surgical 
entrance  to  the  sinus.     There  are  other  good  reasons  to  prevent 
a  consideration  of  operative  interference  with  this  wall :  One  is- 
the  thickness  of  the  wall  itself,  which  varies  from  3  to  10  milli- 
meters, and  another  is  the  fact  that  the  fibro-mucous  membrane- 
covering  this  wall  is  composed  of  a  very  vascular  tissue  of  from- 
3  to  4  millimeters  in  thickness.     This  thick  membrane  is  the  seat 
of  adenoid  growths.     It  is  supplied  with  branches  from  the  ptery- 
go-palatine   arteries,    which    send    perforating    branches    to    the- 
sphenoidal  mucous  linings,  as  well  as  by  recurrent  branches  from 
the    spheno-palatine    and    vidian  arteries.     In  the  middle  of    the- 


Io8    American  Laryngological,  Rhinological  and  Otological  Society. 

narrow  sj^ace  between  the  vomer  and  pteryfjoid  apophysis  pos- 
teriorly, the  pterygo-palatine  artery  is  accompanied  by  the  pharyn- 
geal nerve  of  Bock.  These  are  both  endangered  in  entering 
this  wall  surgically.  The  inferior  wall  of  the  sinus  viewed  from 
within  bears  no  relationship  to  the  external  surface,  for  the  di- 
mensions may  extend  laterally  into  the  great  wings  between  the 
two  compact  layers  which  make  up  their  walls.  Sometimes  this 
mav  amount  to  an  extension  of  the  sinus  from  12  to  17  milli- 
meters on  either  side.  In  an  antero-posterior  direction  the  in- 
ferior face  may  extend  to  30  millimeters ;  especially  this  may  be 
the  case  in  a  large  sinus  where  the  cavity  intrudes  the  basilar 
apophysis  of  the  occii)ital.  In  considering  the  anatomical  rela- 
tions of  the  inferior,  or  pharyngeal  wall,  we  must  bear  in  mind 
that  the  pterygoid  apophyses  which  limit  it  laterally,  are  only 
separated  from  one  another  by  some  20  millimeters,  and  that 
directlv  back  of  them  is  the  sphenoidal  fissure  at  the  cranial  end 
of  which  the  internal  carotid  takes  a  trend  upward  emerging  from 
the  cavernous  sinus.  This  artery  has  been  injured  by  an  instru- 
ment injudiciously  applied  to  the  inferior  wall,  with  an  almost 
fatal  hemorrhage  as  a  consequence,  which  necessitated  the  liga- 
tion of  the  internal  carotid  in  the  neck.  It  is  also  to  be  remem- 
bered that  the  vidian  nerve  and  artery  emerge  from  the  vidian 
canal  (Fig.  II.  6).  which  may  be  sometimes  found  internal  to 
the  root  of  the  apophysis  and  have  its  position  much  nearer  the 
median  line  than  in  normal  cases. 

Hajek  has  epitomized  the  objections  to  an  entrance  to  the 
sinus  by  this  wall,  as  follows: 

First.  A  curved  instrument  must  be  employed,  wdiich  is  al- 
ways less  preferable  than  a  straight  tool. 

Second.     The  wall  is  thicker  than  the  nasal  wall. 

Third.  In  case  of  encountering  a  small  sinus  the  basilar  pro- 
cess may  be  penetrated. 

The  inferior  wall  may  be  dismissed  from  further  considera- 
tion and  we  come  to  the  description  of  tJw  anterior  ivall  of  the 
sinus.  Directed  downward  and  backward  at  an  obtuse  angle  to 
the  cribriform  plate,  this  face  may  be  said  to  be  divided  into  tw^o 
areas : 

First.  The  area  abutting  the  lateral  masses  of  the  ethmoid 
-and  forming  with  them  some  of  the  posterior  ethmoid  cell  walls 
(Fig.  IT.  8).  and 

Second.  The  free  area  making  up  the  posterior  curve  of  the 
"nasal  dome  (Fig.  H.  9). 
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The  latter  area  presents  a  point  of  selection  for  entrance  into 
the  sinus,  its  plane  being  at  an  angle  of  45  degrees  to  the  nasal 
tloor.  In  the  median  line  it  gives  attachment  above  to  the  perpen- 
dicular plate  of  the  ethmoid  and  below  to  the  superior  part  of 
the  vomer.  At  the  lower  border  the  face  is  curved  backward  and 
loses  itself  in  the  inferior  face.  The  free  surface  is  in  relation 
above  to  the  ethmoidal  notch  at  its  junction  with  the  lesser  wings 
of  the  sphenoid,  below  which  is  the  spheno-ethmoidal  recess,  and. 
the  superior  and  inferior  ethmoidal  fissures  in  their  order  from 
above  downwards.  The  width  of  the  anterior  wall  is  on  an  aver- 
age from  28  to  30  millimeters.  A'ertically  the  measurement  varies 
with  the  development  of  the  sinus,  but  roughly  speaking,  is 
apt  to  be  about  18  to  20  millimeters.  The  sphenoidal  recess,, 
so  called,  is  the  space  into  which  the  ostia  of  the  sinus  open  on 
either  side.  One  or  two  of  the  posterior  ethmoid  cells  may  empty 
into  this  recess,  in  which  case  it  would  become  a  fact  of  patho- 
logical importance  in  considering  empyemas  of  the  sphenoid,  and. 
a  possible  cause  of  infection  of  the  posterior  cells.  The  recess 
separates  the  attachment  of  the  turbinates  from  the  anterior  wall 
of  the  sinus,  extending  laterally  between  the  posterior  cells  and 
the  anterior  wall.  One  of  the  posterior  cells  generally  forms  its 
roof  on  the  external  aspect. 

The  ostia  are  situated  usually  about  4  millimeters  below  the 
superior  border  of  the  anterior  face.  The  orifices  themselves  are 
oval  in  shape,  two  to  three  millimeters  in  their  vertical,  and 
one  to  two  millimeters  in  their  transverse  diameters  (Fig.  II.  11). 
They  are  easily  found  by  a  probe  introduced  into  the  nose  in  the 
following  manner : 

If  a  probe  bent  similar  in  shape  to  a  Eustachian  catheter,  but 
less  curved,  is  passed  between  the  cocainized  middle  turbinate  and 
the  septum,  its  convexity  approximating  the  cribriform  plate,  the- 
end,  after  passing  7  to  8  centimeters  from  the  entrance  to  the 
vestibule,  will  abut  against  the  anterior  wall  of  the  sinus.  By 
gently  prodding  and  carrying  the  end  up  and  down  or  rotating 
slightly,  we  suddenlv  find  the  resistance  overcome,  and  the  probe 
will  further  advance  from  i  to  2  centimeters.  Having  fixed  in 
one's  mind  the  direction  of  the  probe,  and  the  distance  of  the 
wall  having  been  measured  on  the  shaft,  a  Eustachian  catheter 
may  be  bent  in  such  a  way  that  it  will  follow  the  route  taken 
by  the  probe,  and  we  may  conveniently  evacuate  the  sinus  by 
suction  and  judge  of  its  contents.  If  the  catheterization  of  the 
sinus  o-ives  evidences  that  determine  us  to  make  a  resection  of 
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ihc  anlcrior  wall,  it  is  al\va\s  ])rcforable  to  remove  the  middle 
turbinate  before  attempting-  to  enlarge  the  orifice  of  the  sinus.  In 
making-  a  resection  of  the  anterior  wall,  it  is  well  to  remember 
that  the  posterior  cells  are  in  apposition  to  the  outer  surface  of 
the  anterior  face,  and  that  frequently  a  cell  makes  an  excursion 
into  the  sinus,  or  on  the  contrary  the  sinus  may  intrude  the  re- 
gion of  the  posterior  cells.  If  we  break  down  the  portion  of  the 
anterior  wall  which  collaborates  in  making  the  wall  of  the  pos- 
terior cell,  we  may  cause  an  infection  of  this  group  of  cells. 

Sieur  and  Jacob  have  found  the  excursion  of  the  sinus  to  take 
place  into  the  lesser  wings  and  anterior  clinoidal  processes  in 
one  case  in  every  twelve  examined,  and  point  out  that  we  can 
readily  understand  how  easily  accidents  may  injure  the  foramina 
whose  walls  are  rendered  fragile  by  such  an  extension  of  the 
sphenoidal  sinus.  An  amatirosis  might  occur  in  consequence  of 
such  an  injury  by  an  interference  with  the  vitality  and  nutrition 
of  the  optic  nerve.  Here  also  is  an  opportunity  of  infection  in 
case  of  empyema,  for  the  walls  of  the  sinus  would  be  only  sepa- 
rated from  the  nerve  by  the  merest  shell  of  bone.  An  empyema 
of  the  sinus  may  in  like  manner  become  a  starting  point  for  a 
cariotis  process  of  the  lesser  wings  of  the  sphenoid  bone. 

The  prolongations  of  the  sinus  which  may  extend  into  the 
antero-external  inferior  angles  are  of  the  greatest  surgical  im- 
portance and  in  the  choice  of  operations  upon  the  sphenoid  the 
possibility  of  such  abnormalities  must  be  taken  into  serious  con- 
sideration. The  superior  internal  posterior  angle  of  the  maxil- 
lary antrum  is  coi-iipleted  in  its  orbital  aspect  by  the  orbital 
apophysis  of  the  palatine  bone.  This  process  continued  backward, 
forms  the  internal  wall  of  the  spheno-maxillary  fissure  posteriorly. 
It  forms  the  external  wall  of  that  posterior  ethmoid  cell  (Sieur's 
cell)  which  separates  the  sphenoid  sinus  from  the  antrum. 

This  cell  is  that  connecting  link  between  the  sphenoidal  and 
maxillary  sinuses  at  the  expense  of  which  the  exctirsions  from 
one  sinus  toward  or  into  the  other  may  occur.  This  happens  in 
one  out  of  four  subjects.*  It  is  in  juxtaposition  with  the  sphe- 
noidal sinus  at  the  outer-inferior  angle  of  the  anterior  face  and 
with  the  maxillary  sinus  at  its  postero-superior  internal  angle. 

Separating  the  two  large  sinttses  it  may  open  into  the  one  or 
the  other.  It  is  bounded  above  by  the  posterior  cells  to  wdiich 
group  it  properly  appertains.  Externally  its  wall  forms  the  deep- 
est part  of  the  spheno-maxillary  fissure,  curving  inward  its  base 

*S.  and  J.,  loc.  cit. 
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overhangs  the  spheno-palatine  foramen  and  ganglion.  The  su- 
perior maxillary  nerve  at  its  exit  from  the  foramen  rotundum 
to  enter  the  infra-orbital  canal,  is  also  in  contact  with  the  wall 
of  this  important  cellule.  Its  inside  wall  has  to  do  with  the  pos- 
terior part  of  the  superior  meatus. 

In  the  palatine  excursions  of  the  sphenoid  sinus  we  thus  find  a 
cul-de-sac  directed  obliquely  downward  and  forward,  a  veritable 
pus  trap  in  empyemas,  which  might  be  thus  the  starting  point  of 
a  maxillary  sinus  infection.'-' 

Were  it  not  for  the  dangerous  proximity  to  th.e  optic  and  su- 
perior maxillary  nerves  and  the  spheno-palatine  vessels  and  gang- 
lion, this  would  be  an  ideal  route  by  which  to  enter  the  sphenoid 
sinus  by  way  of  the  canine  fossa  through  the  supero-posterior 
internal  angle  of  the  antrum.  \\'hile  by  this  method  we  might 
obliterate  a  palatine  cul-de-sac;  by  penetrating  the  palatine 
apophysis  we  would  take  such  unwarranted  risks  of  wounding  the 
spheno-palatine  nerves  and  vessels  that  we  must  consider  the 
surgical  entrance  of  the  sphenoidal  sinus,  through  this  angle. 
I  speak  of  the  objections  to  this  route  because  Dr.  Cryer,  of 
Philadelphia,  recommended  this  operation  before  the  Xew  York 
Academy  of  ^ledicine  at  a  meeting  in  February  of  last  year. 
Furet,  Jansen.  Luc,  ^Nlosher  and  others  have  developed  the  sur- 
gery of  the  entrance  to  the  sphenoid  through  the  canine  fossa  and 
middle  meatus  in  such  a  manner  that  the  above  mentioned  dangers 
are  happily  avoided. 

"The  excursions  of  the  cavity  of  the  sphenoid  into  the  greater 
wings  are  less  frequently  encountered  than  the  palatine  prolonga- 
tions. They  may  be  unilateral,  bilateral  or  unequal.  They  extend 
vertically  or  obliquely  downward  and  outward  at  the  expense  of 
the  greater  wings,  or  they  may  invade  the  pterygoid  plates. 
These  excursions  of  the  sinus  may  incorporate  the  round  and  oval 
foramina  and  render  their  bony  rings  extremely  thin.  In  fact, 
the  superior  and  inferior  maxillary  nerves  may  be  only  separated 
from  the  sinus  by  a  thin  papyraceous  wall  of  delicate  bone,  the 
venous  plexus  surrounding  the  nerves  being  anastomosed  with  the 
venous  supply  of  the  mucous  membrane  of  the  sinus.  A  similar 
condition  exists  as  regards  the  optic  canal  when  the  sinus  invades 
the  anterior  clinoid  process  and  the  lesser  wings,  a  fact  we  have 
mentioned  above.  These  anomalies  explain  the  infection  of  the 
trigeminus  and  particularly  the  superior  maxillary  nerve,  in 
pathological  affections  of  the  sphenoidal  sinus.     In  one  case  in 

*S.  and  J.,  loc.  cit. 
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fifteen  the  sinus  obtrudes  the  space  between  the  round  and  oval 
foramina  and  invades  the  roof  of  the  pteryg-o-niaxillary  fossa."* 
The  importance  of  conservative  suru;ery  is  seen  when  one  esti- 
mates the  accidents  which  may  arise  from  the  even  c^entle  curette- 
ment  of  these  prolonj^ations. 

Even  "greater  dani^er  than  the  injury  to  important  vessels  and 
nerves  comes  from  the  possibility  of  infection  which  is  so  g'en-- 
erously  invited  by  the  anatomical  relationships  of  this  most  mys- 
terious sinus. 

Jansen  of  Berlin  has  developed  the  surgery  of  the  sphenoidal 
sinus  operation  through  the  maxillary  antrum  in  an  ingenious 
manner,  but  there  always  remains  a  cjuestion  as  to  whether  the 
dryness  of  the  nasal  cavity  which  is  an  almost  invariable  result 
of  this  radical  operation,  is  not  a  very  grave  objection  to  the  pro- 
cedure. 

In  reviewing  the  anatomy,  we  must  remember  that  the  cavity 
of  the  sphenoidal  sinus  may  intrude  the  lesser  wings  at  the  base 
of  the  anterior  clinoidal  processes,  at  the  anterior  inferior  angles, 
or,  in  the  region  of  the  junction  of  the  great  wings  and  the  pter}'- 
goid  apophyses.  Alore  rarely  we  find  prolongation  of  the  cavity 
into  the  rostrum,  into  the  posterior  clinoidal  processes,  as  well 
as  into  the  basilar  process  of  the  occipital  bone. 

The  sphenoidal  sinus  should  be  properly  spoken  of  in 
plural,  as  there  are  two  of  unecjual  size  separated  by  a  bony  sep- 
tum of  such  integrity  that  it  is  rarely  broken  down  bv  disease. 
The  sinus  is  lined  by  a  mucous  membrane  of  three  layers.  The 
first  consists  of  ciliary  epithelium,  under  which  lies  the  basement 
membrane  with  its  numerous  vessels  and  muciparous  glands, 
which  are  particularly  abundant  around  the  orifices.  Then  comes 
ihe  periosteal  layer  with  scarcely  any  vessels,  but  perforated  by 
the  numerous  veins  which  penetrate  the  walls  in  every  direction 
and  communicate  by  their  canaliculi  with  the  cavernous  sinus,  the 
vessels  of  the  optic  canal  and  the  sphenoidal  fissure.  These  can- 
aliculi also  penetrate  the  sella  turcica,  as  well  as  the  walls  which 
collaborate  in  forming  the  posterior  ethmoid  cells.  We  observe 
'n  what  close  relationship  is  the  venous  circulation  with  the  ad- 
jacent sinuses.  The  arterial  supply  is  from  three  sources:  The' 
spheno-palatine  artery  sends  branches  to  the  mucosa  through 
the  orifices  of  the  sinus,  while  the  pterygo-palatine  and  the  vidian 
contribute  branches  which  penetrate  the  anterior  walls.  The 
largest  veins  exit  by  the  orifices,  while  the  smaller  trunks  higher 
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nv>  perforate  the  walls  and  empty  into  the  ophthalmic  veins  and 
the  coronary  and  cavernous  sinuses,  as  has  already  been  de- 
scribed. The  lymphatics  connect  with  the  gano;lia  of  the  neck 
and  also  with  the  pharyngeal  lymphatics.  From  the  fact  that 
the  spheno-palatine  arteries  and  the  venous  trunks  send  branches 
through  the  orifices  of  the  sinus  we  are  to  expect  more  or  less 
hemorrhage  on  entering  the  anterior  wall  in  this  direction. 

Enough  has  been  said  of  the  anatomy  of  the  sinus  to  give  an 
idea  of  the  very  intimate  relationship  which  exists  between  it  and 
the  important  nerves  and  vessels  which  lie  adjacent  to  it.  We 
nuist  constantly  bear  in  mind  the  possibility  of  the  serious  conse- 
quences which  may  ensue  from  lack  of  appreciation  of  these 
relationships.  In  no  other  sinus  of  the  cranium  is  a  perfect 
knowledge  of  the  anatomy  so  essential  from  an  operative  stand- 
point as  well  as  from  that  of  the  diagnostician. 

In  1886,  Captain  H.,  an  officer  in  the  U.  S.  Army,  who 
had  been  retired  on  account  of  chronic  catarrh  with  intolerable 
and  constant  pain  in  the  head  referred  to  the  occiput  and  vertex, 
presented  himself  at  my  office.  The  suffering  of  the  patient  was 
so  acute  that  I  made  every  efifort  to  relieve  him.  It  was  evident 
to  me  that  the  profuse  discharge  from  the  pharynx  did  not  arise 
from  the  nose,  and  it  appeared  to  always  originate  from'  either 
side  of  the  septum  at  the  junction  of  the  vomer  and  sphenoid. 

At  first  it  occurred  to  me  that  it  came  from  the  posterior 
ethmoid  cells,  and  I  spent  much  time  in  attempting  to  find  pus  in 
the  nasal  cavity,  but  without  success.  I  finally  determined  that 
it  must  come  from  the  sphenoid  sinus. 

After  several  months  of  experimenting,  I  finally  persuaded 
the  patient  to  undergo  an  operation,  or  rather  he  persuaded  me  to 
operate,  for  he  was  ready  to  have  anything  done  to  relieve  his 
pam.  I  selected  the  anterior  wall  as  the  seat  of  operation,  and 
as  a  preliminary  removed  the  left  middle  turbinate,  being  rather 
skeptical  in  my  own  mind  as  to  the  outcome  of  even  this  slig-ht 
procedure.  With  the  cessation  of  his  hemorrhage  and  my  anx- 
iet\ ,  I  was  surprised  to  find  that  I  could  see  the  field  of  operation- 
very  well,  and  after  washing  the  nose  a  discharge  was  visible, 
oozing  from  an  opening  of  the  sphenoidal  wall.  I  probed  the 
orifice  and  found  a  large  sinus  full  of  brownish  pus ;  I  then  took 
a  long-shafted  trephine,  which  I  had  previously  constructed  for 
use  in  nasal  work,  and  enlarged  the  opening,  a  thing  I  found 
easv  of  accomplishment,  for  the  anterior  wall  was  very  necrotic. 
The  other  orifice  I  syringed  bv  means  of  a  catheter  I  had  made 
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esjjccially  for  this  purpose  and  cxhiliited  at  the  section  meelinj^ 
of  the  New  York  Academy  of  Mechcine  in  March,  1889,  when  I 
reported  the  case.  I  afterwards  descrihcd  tliis  operation  in  the 
section  meeting-  of  Novemher  28,  1894.* 

So  great  was  the  rehef  to  the  patient  that  I  did  not  venture  to 
operate  on  the  other  side.  l)ut  merely  made  a  large  opening  in 
the  left  anterior  wall. 

The  patient  was  delighted  with  the  result  and  was  perfectly 
content  to  syringe  out  his  sinus  daily,  never  expecting  any  more 
radical  relief  than  the  stoppage  of  pain.  The  discharge  was  di- 
minished very  much  and  the  patient  lived  several  years,  finally 
dying  of  pneumonia.  Dr.  Geo.  E.  Brewer,  now  assistant  surgeon 
of  Roosevelt  Hospital,  assisted  in  the  treatment  of  this  case,  and 
saw  him  at  various  times  after  he  had  passed  from  my  ohserva- 
tion.  I  may  be  excused  for  citing  this  experience,  as  I  believe 
it  to  be  the  first  operation  done  on  the  sphenoid  sinus  through 
the  natural  orifice.  At  that  time  the  text-books  did  not  mention 
empyema  of  the  accessory  sinuses,  and  ethmoiditis  had  no  place 
in  rhinology.  It  was  the  experience  I  had  with  this  case  that 
led  me  later  to  investigate  ethmoiditis  and  the  accessory  sinus 
empyemas  from  an  intelligent  standpoint.  I  have  repeatedly 
done  this  operation  since  that  time,  removing  larger  portions  of 
the  anterior  wall  and  curetting  the  cavity.  Packing  the  sinus 
has  never  been  practiced  with  my  cases,  and  even  simple  syringing 
has  sometimes  given  rise  to  great  pain,  nausea,  and  all  the  symp- 
toms of  a  meningitis  with  the  exception  of  the  temperature. 

This  occurred  in  a  case  operated  on  last  month  in  which  a  girl 
of  eighteen,  after  a  simple  exploratory  probing-  and  syringing- 
of  the  sinus,  was  confined  to  her  bed  for  two  days  with  most 
violent  pain  and  vomiting,  but  with,  fortunately,  only  a  rise  of 
one  degree  in  her  temperature.  The  pain  was  referred  to  the 
occiput  and  vertex.  In  operating  the  utmost  gentleness  should 
be  used  in  entering  the  sinus,  and  the  curettement  of  the  walls 
sliould  be  accomplished  with  a  delicate  touch.  The  barrel  den- 
tal drill  with  a  probe  point  suggested  by  Dr.  Balance  I  have 
found  very  useful  in  enlarging  the  natural  orifices  of  the  sinus, 
and  I  am  also  indebted  to  this  instrument  for  a  comparatively  safe 
method  in  entering  the  naso-frontal  duct.  I  have  had  good  re- 
sults from  dusting  the  cleansed  cavity  with  pyoctannin  and  boric 
acid  (1-9)  after  drying-  the  sinus.  In  the  majority  of  cases  I 
have  seen  it  has  been  difficvilt  to  ascertain  the  exact  condition  of 
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the  sphenoid  sinus  when  operated  on  in  this  way.  'Sly  later  expe- 
rience has  shown  how  rarely  does  a  case  occur  in  which  we  are 
not  obliged  to  more  fully  destroy  the  posterior  ethmoid  cells. 

In  closing  this  description  of  the  surgical  relations  of  the 
sphenoidal  sinus,  it  is  well  to  disclaim  any  great  amount  of  orig- 
inality of  theme.  The  pathological  deductions  and  much  material 
have  been  taken  from  that  greatest  of  rhinological  works.  "Les 
Fosses  Xasales."  by  Sieur  and  Jacob,  who,  with  Lalhrup  in  our 
own  country  and  Logan  Turner  in  Scotland,  have  given  to  the 
profession  the  benefit  of  much  painstaking  and  laborious  research. 

DISCUSSIOX. 

Dr.  A.  LoGAX  TuRXER  said  the  subject  of  sphenoidal  sinus  disease 
was  more  or  less  in  its  infancy.  Perhaps  this  was  putting  it  rather  too 
strongly,  but  we  were  still  groping  somewhat  in  the  dark  as  to  the  best 
method  of  attacking  it.  He  thought  the  more  recent  work,  as  exemplified 
in  the  paper  of  Dr.  Berens,  showed  that  we  were  getting  more  into  the 
general  line  of  treatment.  He  had  been  impressed  with  the  German 
literature  on  sphenoidal  sinus  suppuration,  and  by  the  apparently  enor- 
mous number  of  cases  which  German  physicians  had  under  obser\-ation. 
One  was  not  able  to  diagnose  this  condition  in  all  cases.  Certainly,  one's 
experience  was  such  as  to  make  him  believe  that  sphenoidal  sinus  sup- 
puration was  very  common. 

He  would  like  very  much  to  hear  from  Dr.  Curtis  and  others  as  to 
what  the  percentage  was  of  sphenoidal  disease  they  met  with  in  their 
clinical  practice.  The  time  was  coming,  if  it  was  not  already  here,  when 
we  should  look  for  a  collective  in\  estigation  of  all  sinus  work.  He  had 
sometimes  thought  of  taking  the  matter  up  himself,  taking  the  time  and 
opportunity  to  get  from  all  of  the  rhinologists  of  the  world  an  expression 
of  opinion  as  to  the  number  of  cases  seen  by  them,  the  chronicity  of  the 
cases,  the  method  of  operating,  the  results,  the  fatalities,  relapses,  the 
successful  cases,  the  non-successful  cases.  Then  we  would  have  valuable 
data  and  know  where  we  were,  and  would  get  some  idea  as  to  the  best 
methods  of  dealing  with  cases  of  accessory-  sinus  invasion. 

Dr.  Robert  C.  Mvles  thought  Dr.  Curtis"  plan  of  procedure  was  the 
one  that  had  been  usually  adopted  by  operators.  In  regard  to  the  num- 
ber of  cases,  ver\-  frequently  there  was  simply  a  discharge  of  muco  pus, 
but  the  cases  where  the  periosteum  had  been  denuded,  where  there  was 
a  carious  or  necrotic  area,  or  where  there  was  some  process  going  on 
invading  the  bone  and  in  the  future  would  invade  the  brain,  were  rela- 
tively rarer  than  the  other  class.  In  that  class  of  cases  we  had  evidence 
oif  destructive  change,  perhaps  necrosis  or  other  changes  in  the  bone, 
and  it  was  imperative  to  operate  upon  them.  In  removing  the  middle 
turbinate  and  posterior  end,  he  had  taken  away  as  much  of  the  anterior 
wall  as  he  could.  The  curettage  had  been  cautiously  performed.  He 
had  gone  into  the  sphenoid  sinus  with  delicate  curettes  and  found  the 
wall  practically  gone.  He  had  had  cases  with  meningeal  symptoms.  He 
never  curetted  extensively,  and  the  patients  had  all  gotten  well   when   it 
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seemed  to  him  that  it  would  Ik-  impossible  for  them  to  get  well.  The 
outcome  had  been  a  surprise  to  him  in  many  cases.  He  could  show 
cases  of  several  years'  standing,  with  a  large  opening  in  the  sphenoid, 
that  were  practically  normal  except  this  large  opening.  The  phenomena 
of  pain  and  other  distress  were  characteristic ;  and  the  secret  of  success 
was  due  to  the  large  opening.  These  openings  should  be  made  by  ex- 
cision of  the  membranes  that  formed  over  them  again  from  time  to  time. 
It  was  a  simple  thing  to  excise  them. 

Dr.  Curtis,  in  closing  the  discussion,  said  he  did  not  intend  to  discuss 
the  various  operations  that  had  been  described  from  time  to  time  for 
cases  of  empyema  of  the  sphenoidal  sinus. 

In  regard  to  Dr.  Turner's  question  as  to  statistics  showing  the  per- 
centage of  sphenoidal  sinus  cases,  wlien  in  Berlin  two  years  ago  he  in- 
vestigated the  statistics  given  in  the  larger  hospitals  there,  and  found  that 
the  percentage  of  sinus  cases  in  proportion  to  the  attendance  at  the  Berlin 
clinics  was  50  per  cent,  greater  than  the  percentage  we  had  in  the  largest 
clinics  in  New  York.  If  one  saw  the  number  of  patients  with  bandaged 
heads  walking  the  wards  of  the  hospitals  there,  he  would  realize  this. 
Sinusitis  being  contagious,  its  frequency  was  accounted  for  very  largely 
by  the  absence  of  fresh  air  in  the  crowded  portion  of  the  city,  sleeping 
with  windows  closed,  and  insufficient  nourishment. 

The  operation  he  described  in  his  paper  was,  as  tar  as  he  knew,  the 
first  one  of  its  kind  performed,  and  it  was  rather  interesting  to  look  back 
upon  it  now. 

Dr.  Berens  reported  fourteen  cases  yesterday,  in  which  he  made  the 
operation  advocated  by  Mouret  and  Jansen,  a  procedure  which  was  only 
to  be  undertaken  when  there  was  disease  already  existing  in  the  maxillary 
antrum,  and  in  the  ethmoidal  cells.  It  would  be  an  injudicious  operation 
to  undertake  if  the  antrum  was  not  diseased,  and  the  ethmoid  cells  not 
already  invaded.  In  such  cases  a  simple  opening  of  the  anterior  wall  of 
the   sphenoid    would   be    all   that   was   necessary. 

In  opening  the  sinus  from  the  region  of  the  maxillary  antrum,  taking 
the  route  between  the  ostium  maxillare  and  palatal  bone,  one  would  be 
apt  to  infect  cells  not  already  diseased.  He  had  not  gone  into  that  ques- 
tion at  all.  preferring  to  leave  the  subject  of  operation  for  another 
occasion. 
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THE  TREAT.MEXT  OF  TUBERCULAR  LARYNGITIS. 
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Ix  tubercular  laryngitis  the  mortality  is  so  alarmingly  high 
that  most  physicians  look  upon  such  cases  as  hopeless  from  the 
start,  and  therefore  resort  to  palliative  instead  of  to  radical  treat- 
ment. The  chief  reasons  of  the  high  mortality  are  that  almost 
invariably  a  laryngeal  affection  is  transmitted  from  a  previous  pul- 
monary infection,  thus  there  are  two  sources  of  danger  and  what 
is  still  more  serious,  there  is  a  feeble  resistance  to  the  disease,  as 
shown  by  the  extension  of  the  tuberculosis  from  one  organ  to 
another  during  the  first  stage  of  the  attack.  For  these  reasons 
the  physician  has  to  contend  with  the  disease  in  two  dififerent 
organs  of  a  person  whose  physique  is  peculiarly  ill-fitted  for  these 
conflicts.  Moreover,  the  local  treatment  of  the  laryngeal  tuber- 
culosis to  be  successful  demands  special  skill,  experience,  courage 
and  patience  on  the  part  of  the  physician,  and  faith  and  fortitude 
on  that  of  the  patient. 

It  is  no  wonder  then  that  the  physician  engages  in  the  conflict 
in  a  half-hearted  way,  knowing  the  fearful  odds  against  his  suc- 
cess. But  it  is  worth  while  to  fight  the  enemy  with  vigor,  even 
though  statistics  taken  of  cases  treated  by  specialists  in  a  favorable 
climate,  show  but  12  per  cent,  arrested  in  those  in  whom  ulcera- 
tion had  occurred  previous  to  the  treatment,  and  in  those  in  which 
ulceration  had  not  taken  place  no  more  than  30  per  cent,  arrested. 
The  saving  of  the  lives  of  even  this  meager  number  is  a  good 
work,  but  a  still  better  one  is  the  saving  of  the  larger  number 
from  the  direful  distress  of  an  unchecked  tubercular  laryngitis, 
and  this  can  be  accomplished  in  most  instances  by  judicious  local 
treatment,  even  though  many  of  these  cases  die  eventually  of 
phthisis. 

While  it  is  true  that  the  ultimate  results  of  laryngeal  treat- 
ment are  greatly  influenced  by  the  accompanying  pulmonary  dis- 
ease, yet  what  can  be  done  by  wise  topical  treatment  over  and 
above  the  general  treatment,  is  shown  by  the  following  statistics 
of  cases  treated  in  Colorado.  Taking  the  results  in  laryngeal  cases 
without  considering  the  ultimate  fate  of  the  patient,  there  was 
permanent  arrest  of  the  local  disease  in  64  per  cent. :    temporary 
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arrests  in  5  per  cent.  acUlitional  cases,  in  which  latter  the  tissues 
again  broke  down  shortly  before  death.  Looking  at  the  ulcerated 
cases  alone.  50  per  cent,  healed  permanently,  10  per  cent, 
temporarily. 

Having  given  thus  briefly  the  reasons  why  laryngeal  tuber- 
culosis should  be  treated  to  its  fullest  extent,  let  us  now  consider 
the  pathologic  conditions.  In  the  large  majority  of  cases  they  are 
broadly  these :  A  tubercular  infiltration  of  the  sub-mucous  tissues 
which  is  continuously  being  added  to  by  the  absorption  through 
the  lymphatics  of  bacillary  material  from  a  pulmonary  focus.  The 
mechanical  pressure  of  the  tuberculous  masses  thus  formed  causes 
swelling  of  the  tissues  with  anemia  or  hyperemia  of  the  mucous 
membrane  and  resulting  in  varied  forms  of  sub-acute  laryngitis  to 
which  may  ensue  ulceration  of  the  mucous  surface,  and  later  per- 
haps, perichondritis  and  necrosis  of  the  laryngeal  cartilages. 
When  the' pulmonary  disease  gives  rise  to  profuse  discharges  of 
germ-laden  sputum  and  racking  cough  the  laryngitis  is  increased 
and  direct  re-infection  may  occur. 

The  first  essential  of  treatment  is  to  place  the  patient  under  the 
best  hygienic  conditions,  especially  under  the  open  air  treatment  in 
a  good  sanatorium.  The  second  is  a  change  to  a  good  climate  of 
which  the  preferable  elements  in  their  order  are,  dryness,  sun- 
shine, cool  air  and  a  high  altitude.  The  third  essential  is  local 
treatment  by  an  experienced  laryngologist. 

As  the  pathology  of  the  disease  shows  that  its  stronghold  is  be- 
neath the  surface,  and  that  it  is  receiving  reinforcements  through 
lymphatic  and  perhaps  vascular  channels  from  the  lungs,  the 
most  important  matter  is  to  induce  local  fibrosis  so  that  the  larynx 
may  be  walled  ofif  from  fresh  tubercular  invasion,  and  the  healthy 
margin  of  tissue  stimulated  to  absorb,  destroy  or  shut  in  infected 
areas.  At  the  same  time  the  superficial  surfaces  should  be  put  in 
good  condition  by  cleansing,  stimulating  and  disinfecting  sprays 
or  applications,  and  when  ulcers  are  present,  by  direct  treatment 
of  them  so  as  to  ?urs:ically  remove  diseased  tissue  and  to  penetrate 
beyond  its  area  with  cauterizing  acids.  During  this  period  as 
much  rest  as  possible  should  be  given  the  diseased  organs  by  ab- 
stention from  talking,  and  the  administration  of  as  much  nourish- 
ing food  as  can  be  digested,  given  in  forms  which  in  swallowing 
cause  the  least  possible  amount  of  pain. 

A  non-tuberculous  laryngitis  is  a  not  infrequent  precedent, 
and  accompanying:  condition  of  pulmonary  tuberculosis.  I  do 
not  believe  it  is  a  cause  of  tubercular  disease  in  the  larvnx.  but 
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wlien  it  exists  previously  to  a  tuberculous  iuvasiou,  it  becomes  an 
aggravation  of  it,  and  often  masks  its  approach.  On  the  other 
hand,  a  tubercular  infiltration  does  itself  produce  more  or  less 
inflammation  and  catarrh  of  the  mucous  membrane.  Tuberculosis 
of  the  larynx  never  appears  at  the  beginning  in  a  symmetrical 
foim,  unless  it  is  hidden  by  a  general  non-specific  laryngitis. 
When  the  tuberculosis  precedes  the  laryngitis,  there  is  usually 
an  anemic  appearance  in  the  early  stage  and  with  very  little  irri- 
tability, but  there  is  generally  a  weak  or  husky  voice. 

In  the  cases  in  which  there  is  hyperemia,  and  also  hyperes- 
thesia, there  is  usually  a  simple  laryngitis,  and  if  the  nose  is 
mvestigated  a  rhinitis  with  some  obstruction.  Treatment  of  the 
nose  will  often  clear  up  the  laryngitis.  Even  when  the  laryngitis 
is  tubercular  and  the  nose  or  nasopharynx  is  diseased,  they 
should  be  treated,  and  as  radically  as  the  case  demands  and  the 
general  condition  of  the  patient  pemiits.  Much  more  can  be  done 
safely  than  is  usually  thought,  and  there  is  practically  no  danger 
of  tubercular  infection  of  surgical  wounds. 

\\'ith  respect  to  the  treatment  of  tlie  mucous  membrane,  cleans- 
ing is  of  the  first  importance,  and  this  is  best  brought  about  by  the 
use  of  watery  solutions,  of  which  Dobell's  is  the  type,  followed 
bv  any  of  the  varied  astringents,  stimulants,  sedatives  or  altera- 
tives found  best  for  the  exact  condition.  Inhalations  are  often 
of  service,  warm  when  there  is  much  irritability,  but  usually  cold 
are  best,  especially  the  compound  tincture  of  benzoin  one  part, 
glycerine  one  part,  and  alcohol  one  and  a  half  parts,  used  in  a 
Globe  inhaler.  It  is  at  the  same  time  of  great  benefit  to  a  bron- 
chitis accompanying  the  tuberculosis  of  the  lungs. 

In  cases  of  tubercular  infiltration  of  the  larynx  without  ulcera- 
tion, the  best  treatment  is  by  sub-mucous  injections  of  about  20 
minims  of  a  15-per-cent.  watery  solution  of  lactic  acid,  preceded 
by  an  injection  of  cocaine  and  adrenalin.  This  is  painful  but  not 
extremely  so.  It  does  not  have  to  be  repeated  often,  at  least  not 
into  the  same  tumefaction,  and  has  a  remarkable  eft'ect  in  locally 
arresting  the  disease.  Lactic  acid  I  have  found  far  better  than 
creosote  or  any  other  remed}-.  Lugol's  solution  with  an  equal 
quantity  of  alcohol  or  glycerine  painted  lightly  over  the  parts  two 
or  three  times  a  week  is  also  of  service.  When  there  is  decided 
pain,  particularly  on  swallowing,  there  is  in  most  cases  an  ulcer 
existing  which  cannot  be  seen  owing  to  the  swelling  of  the  parts. 
A  frequent  seat  is  the  under  surface  of  the  epiglottis.  If  a  cotton 
laden  applicator  with  cocaine  be  drawn  somewhat  sharply  over 
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the  suspected  part,  and  an  ulcer  is  prcscnl.  hldod  will  often  show 
on  the  cotton,  and  more  pain  will  he  coni])lained  of  than  after  ap- 
plication to  other  parts  of  the  larynx.  The  ulcer  discovered,  or 
even  sus])ected.  should  first  he  rul)])ed  with  a  lO-per-cent.  solution 
of  cocaine,  and  then  with  lactic  acid  full  stren,Q;th.  This  does  not 
hurt  any  more  at  the  time  than  w  hen  the  acid  is  diluted,  and  it  is 
more  efficacious,  because  it  cauterizes  the  ulcer  and  leaves  it  pro- 
tected. If  it  also  touches  sound  tissue  it  does  no  h.arm.  This  pro- 
cedure almost  invariably  after  a  few  hours  bring-s  mitigation  of 
the  j^ain.  Should  it  return  it  is  then  best  before  re-applying  the 
acid  to  curette  thoroughly.  The  l)est  procedure  when  cureting 
is  determined  upon,  is  to  first  rul)  in  lactic  acid  of  full  strength 
freely,  and  then  about  three  days  later  curette.  The  reason  is  that 
the  ulcer  has  thus  been  made  aseptic,  and  there  is  therefore  less 
danger  of  reinfection  when  the  curettage  is  carried  down  deeply. 
I  seldom  find  any  other  treatment  of  ulcers,  whether  concealed  or 
visible,  equal  to  this,  and  when  done  thoroughly,  it  iloes  not  often 
have  to  be  repeated. 

When  pain  is  not  due  to  ulceration,  but  to  pressure  or  to  in- 
flammation around  the  arytenoid  joints,  the  sub-mucous  injections 
or  the  surface  application  of  iodine  or  a  12-per-cent.  solution  of 
ichthyol  or  scarification  may  relieve.  A  50-per-cent.  spray  of  ad- 
renalin used  by  the  patient  often  gives  comfort  for  lessening  tume- 
faction. With  regard  to  the  application  of  orthoform  to  ulcers.  I 
do  not  like  it.  \Mien  used  sufficiently  to  deaden  pain  it  has  a  dis- 
integrating effect  upon  the  tissues  and  increases  the  ulceration. 
Generally  the  patient  gets  far  more  satisfaction  from  his  own  use 
of  Dobell's  solution  as  a  spra\-  than  from  cocaine  or  any  other 
sedative.  Codein  given  internally  in  sufficient  doses  helps  control 
cough  and  takes  the  edge  off  the  pain. 

With  regard  to  curetting,  I  rarely  use  the  double  curette,  and 
do  not  believe  it  is  possible,  or  indeed  advisable,  to  remove  all  the 
tu1>erculous  material.  If  you  get  beyond  the  base  of  the  ulcer,  you 
are  liable  to  infect  new  tissue,  and  mere  removal  of  the  tuberculous 
material  then  present,  does  nothing  to  prevent  more  being  con- 
veyed from  the  lungs.  I  believe  that  the  benefit  derived  from  rea- 
sonable cmettage  is  in  the  removal  of  an  incubus,  and  still  more 
in  its  stimulating  effect  upon  the  tissues,  bringing  fresh,  healthy 
blood  to  the  parts,  antagonizing  the  chronic  congestion,  inducing 
phagocytosis,  and  causing  fibrosis.  The  lactic  acid  acts  also  as  a 
stimulant,  and  by  its  jieculiarly  penetrating  power  and  its  affinity 
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to  select  and  destroy  diseased  tissue,  destroys  the  ulcer,  helps  heal- 
ing, and  by  forming  an  eschar,  protects  the  wound. 

Time  dees  not  permit  me  to  further  dilate  upon  this  topic,  but 
I  would  say  once  more  in  closing  that,  in  my  opinion,  most  physi- 
cians are  far  too  timid  in  handling  a  tuberculous  larynx,  resorting 
in  their  blindness  to  superficial  treatment,  and  to  sedatives  in  their 
mistaken  kindness,  when  in  most  cases  they  had  far  better  use  the 
radical  measures  herein  advocated. 

DISCUSSION. 

Dr.  Frederick  C.  Cobb  said  that  in  the  surgical  treatment  of  tubercular 
laryngitis  he  had  removed  portions  of  the  arytenoids  and  curetted  pretty 
thoroughly,  and  by  so  doing  it  had  been  frequently  possible  to  prevent 
further  invasion  of  the  larynx  by  tubercular  process.  He  thought  the 
necessity  for  operating  on  laryngeal  tuberculosis  in  a  climate  which  would 
give  the  larynx  a  chance  to  get  well  was  important.  It  was  not  easy  to 
operate  on  cases  of  tuberculosis  of  the  larynx,  and  several  times  he  had 
seen  adhesions  form  between  the  inflamed  surfaces,  an  objection  which 
should  be  considered.  In  removing  portions  of  the  arytenoids  it  was 
found  that  the  tuberculosis  was  sometimes  so  deeply  situated  that  no 
amount  of  climatic  conditions  or  any  medicinal  agent  would  have  any 
effect  on  the  process. 

In  regard  to  the  injection  of  lactic  acid,  which  Dr.  Solly  recommended, 
he  would  try  it.  In  Boston,  if  the  patients  were  unable  to  go  away,  he 
had  found  lactic  acid  very  beneficial  in  the  ulcerative  cases,  and  even  in 
some  of  the  mor'e  recent  forms  of  the  disease  it  seemed  to  effect  the  cure 
of  the  pathological  process,  while  in  edema  it  seemed  to  have  little  or  no 
effect. 

Dr.  Price  Browx  supported  what  Dr.  Solly  had  said  in  regard  to  the 
open  air  treatment  of  laryngeal  tuberculosis.  We,  at  the  Western  Hos- 
pital, treat  all  cases  of  tuberculosis  of  the  lungs  by  the  open  air  method, 
and  why  should  not  this  treatment  apply  equally  well  to  those  cases  in 
which  the  disease  involved  the  larynx  ?  They  should  be  treated  in  tents, 
Avinter  and  summer. 

As  to  local  treatment,  he  endorsed  everything  the  author  of  the  paper 
had  said.  If  one  had  patients  in  a  fair  condition  of  health  who  could 
come  to  his  office  daily,  he  could  treat  them  with  lactic  acid.  His  plan 
usualh-  was  to  wash  out  the  pharynx  with  an  alkaline  solution,  then  apply 
a  five-per-cent.  solution  of  cocaine  to  the  larynx,  which  was  followed  im- 
mediately by  the  application  of  50  per  cent,  lactic  acid  to  Ije  applied  every 
second  or  third  day.  Under  this  treatment  the  larj-nx  usually  clears  up, 
the  ulceration  passes  awaj'.  and  the  patient  improves. 

In  cases  in  which  stenosis  of  the  larj-nx  was  sufficiently  marked  to 
produce  danger  to  life,  and  in  which  the  lungs  were  not  materially  af- 
fected, he  believed  in  tracheotomy.  In  one  case  of  tracheotomy  he  re- 
ported last  year  he  found  so  much  infiltration  of  the  larynx  that  the  man's 
life  was  threatened.     This  man  had  worked  all  the  winter  with  a  tracheal 
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tul)e  in  his  tliroat.  'i'lie  first  half  of  the  winter  lie  \vi:)rj<ed  four  hours  a 
day  with  it,  and  the  second  half  eight  liours  a  day.  He  remarked  last 
year  that  the  epiglottis  was  gone,  and  the  ventricular  Ijands  were  bound 
down  by  adhesions.  The  larynx  was  closed  too  much  for  him  to  breathe 
easily,  and  he  did  not  try  to  expand  it  for  fear  of  auto-infection.  He 
thought  the  disease  had  entirely  disappeared.  The  man's  temperature  was 
normal ;  pulse  in  the  morning  normal,  and  in  the  evening  slightly  accel- 
erated. He  had  not  had  the  slightest  rise  of  temperature  since.  Xo 
cough.  He  had  worn  a  tracheal  tube  for  a  year  and  a  half,  and  had 
worked  for  the  last  six  months  steadily. 

Dr.  Arthur  G.  Root  said  that  if  one  did  his  full  duty  to  cases  of 
laryngeal  tuberculosis,  he  must  carry  out  the  suggestions  laid  down  in 
the  paper.  Lactic  acid  stood  as  the  first  remedy  in  this  disease.  So  far 
as  anesthesia  of  the  larynx  was  concerned,  prior  to  the  use  of  lactic  acid, 
he  believed  that  cocaine  when  combined  with  adrenalin  gave  the  best  re- 
sults. He  thought  the  adrenalin  acted  much  better  when  combined  with 
cocaine,  and  the  cocaine  when  combined  with  the  adrenalin. 

Dr.  Price  Brown  had  emphasized  an  important  point,  namely,  laryn- 
geal rest.  Some  time  ago  the  speaker  received  a  letter  from  one  of  the 
New  York  hospitals  asking  him  for  data  regarding  a  certain  man  whom 
they  had  in  their  wards,  whom  they  said  when  he  presented  himself,  had 
worn  a  canula  for  some  time,  and  that  he  had  operated  upon  him  some 
years  previously,  tie  looked  up  the  hospital  records  and  found  it  was  an 
unusually  interesting  laryngeal  case.  The  man  was  a  marvel  in  physique. 
When  he  stripped  him  and  went  over  his  lungs  he  was  perfectly  surprised. 
The  man  had  great  physical  strength,  and  apparently  laryngeal  tubercu- 
losis had  disappeared.  He  was  a  butcher  by  occupation.  He  operated 
on  him  for  laryngeal  stenosis  due  to  tubercular  infiltration.  The  man 
got  well  and  was  able  to  do  anything  he  desired  to  do.  He  traveled  all 
over  the  country,  amused  himself  and  raised  a  little  money  by  throwing 
tobacco  smok(j  through  the  canula  and  other  things.  When  two  or  three 
years  afterwards  he  examined  his  larynx,  it  was  very  much  better.  The 
process  had  become  arrested  by  laryngeal  rest.  It  might  seem  radical  to 
say  that  a  case  of  laryngeal  tuberculosis  was  cured  in  which  there  was 
pulmonary  tuberculosis. 

Dr.  J.  A.  Thompson  said  that  one  of  the  most  important  statements 
in  Dr.  Solly's  paper  was  in  the  beginning,  namely,  we  could  prevent  most 
of  these  severe  laryngeal  complications  if  the  patient  came  early  and  the 
larynx  was  systematically  treated  before  the  stage  of  ulceration.  The 
fact  was  general  practitioners  in  Cincinnati  had  come  to  recognize  the 
importance  of  this,  and  he  was  treating  the  larynx  in  many  of  their  cases 
with  beginning  pulmonary  disease,  and  the  percentage  of  cures  from  com- 
bined treatment  was  large,  even  in  cases  where  one  would  expect  a  fatal 
result.  A  patient  with  ulceration  of  the  larynx  was  not  necessarily 
doomed.  He  could  recall  one  case  still  living  who  had  a  tubercular  ulcer 
in  the  larynx  tw'elve  years  ago. 

His  method  of  treatment  to  prevent  infection  in  these  cases  was  a  little 
different  from  that  outlined  by  Dr.  Solly.  Dr.  Jonathan  Wright  had 
shown  that  the  direct  invasion  of  the  larynx  was  possible  from  the  sputum 
if  the  larymx  was  acutely  inflamed.     If  there  was  no  acute  inflammation. 
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there  was  no  direct  invasion  from  the  epitheUum.  By  the  systematic  use 
of  tracheal  injections  it  was  possible  to  greatly  diminish  the  amount  of 
expectoration  and  to  render  it  much  less  virulent.  In  these  cases  his 
method  consisted  of  daily  injections,  or  injections  every  second  or  third 
day,  depending  on  the  severity  of  the  case,  into  the  Irachea,  using  either 
menthol,  camphor,  creosote  or  guaiacol  sometimes  combined.  One  could 
prevent  extensive  inflammation  in  this  way  even  in  cases  where  the  pul- 
monary disease  was  carrying  the  patient  on  to  a  fatal  result.  In  cases 
in  which  the  cough  was  so  severe  that  the  patients  were  restless  and  got 
no  rest  at  night  from  incessant  laryngeal  tickling,  one  could  control  the 
cough,  tickling  and  irritation  for  four  to  eight  hours  by  one  injection,, 
giving  the  patients  a  chance  to  retain  their  meals  and  sleep  at  nights. 

He  had  tried  to  impress  upon  the  general  practitioner  the  importance 
of  beginning  laryngeal  treatment  early  and  systematically,  and  by  so  doing 
he  could  prevent  the  severe  lesions  that  were  the  cause  of  the  indescrib- 
able suffering  in  tuberculosis  of  the  larynx. 

Dr.  Chevalier  Jackson  corroborated  what  had  been  said  regarding  the 
beneficial  effects  of  tracheotomy  in  primary  tuberculosis  of  the  larynx, 
in  which  there  was  absolutely  no  pulmonary  involvement.  He  had  at 
home  thnee  patients  who  were  wearing  tracheal  canulas,  every  one  of" 
whom  got  much  better  after  tracheotomy.  In  every  case  in  which  the 
larynx  v/as  affected  tracheotomy  would  help  materially  on  account  of  the 
degree  of  rest  which  it  afforded  the  larynx.  He  used  to  be  skeptical  in 
regard  to  this.  The  respirator}-  movements  of  the  larynx  went  on  very 
much  the  same  whether  air  passed  in  and  out  or  not.  There  were  as- 
sociated muscular  movements  which  went  on  even  when  the  air  current 
did  not  pass  through,  yet  a  certain  degree  of  rest  must  take  place,  for 
clinically  there  was  much  less  irritation.  Tracheotomy  as  a  preliminary 
measure  made  the  radical  treatment  of  the  larj'nx  safe.  The  lactic  acid 
treatment  was  undoubtedly  of  great  value  in  cases  of  laryngeal  tubercu- 
losis; j'et  when  there  was  stenosis  and  edema  of  the  larv-nx  the  patients 
could  sleep  much  better  if  they  wore  a  tracheotomy  canula,  besides  its 
beneficial  influence.  He  had  seen  cases  of  laryngeal  tuberculosis  get 
well,  when  other  practitioners  doubted  it  was  really  tuberculosis,  and  he 
had  felt  a  little  skeptical  about  it  himself.  He  exhibited  one  such  case 
before  the  Section  fleeting  in  Pittsburg.  Dr.  Phillips,  Dr.  Pierce  and 
others  saw  the  patient.  Dr.  Phillips  said,  before  looking  at  the  case,  he 
never  saw  a  patient  with  laryngeal  tuberculosis  get  well,  and  after  ex- 
amining the  patient  he  repeated  the  statement.  So  he  presumed  that  Dr. 
Phillips  doubted  the  correctness  of  his  diagnosis.  There  was  absolutely 
no  lung  involvement  in  the  case,  and  }-et  there  were  tubercle  bacilli  in 
the  sputum.  If  there  were  any  lung  involvement,  the  finding  of  tubercle- 
bacilli  in  the  sputum  would  have  been  of  very  little  importance.  The 
patient  had  lived  seven  or  eight  years  since  her  case  was  diagnosed  as 
one  of  laryngeal  tuberculosis  by  the  late  Dr.  Daly  and  himself,  and  was 
still  well,  although  deformity  of  the  larynx  existed,  and  the  epiglottis 
was   "mouse-gnawed." 

Dr.  RoBT.  Levy  said  that  every  now  and  then  one  heard  from  men 
throughout  the  country  regarding  the  advisability  of  mild  measures,  and" 
of  the  great  detriment  done  to  patients  by  radical  measures.  It  was. 
gratifying    to   hear   the   gentleman    agree   with   Dr.    Solly   relative   to   the 
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radical  treatment  of  laryngeal  tulierculosis.  We  were  apt  to  get  into  a 
rut.  He  thought  the  pendulum  was  now  swinging  in  the  other  direction. 
In  a  disease  which  offered  so  little  hope  in  many  instances  radical  meas- 
ures had  always  appealed  to  him  as  the  most  desir'able  to  adopt,  especially 
in  view  of  the  fact  that  less  radical  ones  offered  absolutely  no  hope, 
either  in  palliative  or  curative  attempts. 

The  site  of  the  ulceration  was  a  very  important  point  in  determining 
the  method  to  he  followed.  He  was  sure  we  all  saw  ulcerations  in  cer- 
tain situations  of  the  larynx  that  went  on  from  bad  to  worse,  leaving 
the  patient  absolutely  no  hope  of  recover}-.  On  the  other  hand,  ulcerations 
situated  in  other  portions  of  the  larynx  offered  every  opportunity.  It 
had  been  his  experience  that  in  those  cases  in  which  the  ulcerations  at- 
tacked the  epiglottis  and  aryepiglottic  folds,  or  as  pointed  out  by  Bos- 
worth  many  years  ago,  the  nearer  one  came  to  the  outer  air,  the  less 
the  possibility  of  cure.  In  these  cases  the  results  were  less  gratifying  than 
when  the  ulceration  was  situated  deeply  in  the  larynx,  the  ventricular 
bands,   or  the   posterior   commissure. 

As  to  the  existence  of  chronic  larj-ngitis.  he  agreed  with  the  author, 
that  hygiene  of  the  upper  air  passages,  including  the  nose,  pharynx,  naso- 
pharynx and  larynx  was  of  great  importance ;  not  that  these  cases  of 
chronic  laryngitis  in  tubercular  individuals  would  degenerate  into  tubercu- 
lar laryngitis,  but  that  there  was  a  pathological  condition  of  the  upper 
air  passages  which  afforded  an  excellent  site  for  the  development  of 
tubercular  lesions. 

Dr.  Solly,  in  closing  the  discussion,  said  they  got  a  great  many  cases 
in  Colorado  that  had  not  been  treated  along  these  lines.  One  of  the 
•chief  difficulties  was  they  had  been  treated  too  long  and  inefficiently,  and 
when  the\-  came  to  them  they  were  afraid  of  undergoing  serious  treat- 
ment. Patients  had  not  been  prepared  for  it,  and  one  of  the  important 
things  lor  physicians  to  learn  was  that  when  they  got  hold  of  a  tubercular 
larynx  to  work  hard  to  try  and  make  the  patient  well.  It  was  absolutely 
necessary  that  patients  should  learn  to  submit  to  any  measures  that  were 
needful  to  accomplish  that  purpose.  One  should  not  take  away  hope,  but 
tell   patients   they   must   have   treatment. 

Rest  was  very  important.  Opening  the  trachea  was  followed  by  a 
remarkable  subsidence  of  the  acute  symptoms  in  many  cases,  and  the 
patients  sometimes  lived  for  many  years.  Of  course,  this  procedure  was 
only  admissible   in   extreme  cases. 

Dr.  Brown  referred  to  the  use  of  lactic  acid.  Lactic  acid  on  an 
unbroken  surface  had  usually  good  effect.  As  a  rule,  in  these  cases  it 
was  best  to  use  the  lactic  acid  well  diluted,  thus  causing  absorption  through 
the  mucous  membrane,  which  was  better  than  cauterization  with  the 
•strong    acid. 

What  Dr.  Thompson  said  about  early  treatment  was  most  important, 
and  he  thought  it  would  be  a  great  thing  if  the  general  practitioner 
realized  the  importance  of  getting  his  cases  of  laryngeal  tuberculosis  ex- 
amined and  treated  by  specialists  as  early  as  possible.  People  were 
frightened  about  their  throats  when  they  had  chronic  laryngitis  and,  when 
tubercular  invasion  had  gone  on  for  some  time,  it  was  not  easy  to  tell 
what  it  was. 
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There  were  a  great  many  points  touched  upon  in  connection  with 
syphiHs  and  tuberculosis,  about  the  danger  of  stenosis,  which  Dr.  Jackson 
spoke  of,  etc.,  but  these  did  not  come  under  the  head  of  such  cases  as 
he  had  been  referring  to. 

One  of  the  reasons  why  the  curette  had  fallen  into  much  disrepute 
was  because  so  much  wholesale  butchery  had  been  committed  with  it 
in  the  past,  particularly  in  using  the  double  curette.  Certainly  tracheotomy 
was  sometimes  a  very  desirable  procedure  before  proceeding  to  other 
methods. 

He  agreed  with  Dr.  Levy  that  the  locality  of  the  disease  largely 
determined  the  prognosis. 


PAPER : 

REPORT  OF  A  CASE  OF  MASTOIDITIS  COMPLICATED 

BY  NEPHRITIS  AND  ERYSIPELAS,  WITH 

REMARKS. 


JOSEPH  A.   WHITE,  A.M.,   M.D. 


On  the  24tli  of  December  I  was  called  in  consultation  with  Dr. 
Upshur  to  see  a  little  boy  seven  years  of  age  who  had  had  a  dis- 
charge from  his  car  some  days  previously,  but  this  had  ceased. 
There  was  some  redness  and  swelling,  with  pain  upon  pressure 
over  the  tip  of  the  mastoid,  but  no  discomfort,  or  swelling  or  red- 
ness over  the  antrum.  The  drum  head  was  reddened,  but  the 
perforation  was  apparently  healed.  Examination  of  the  throat 
showed  enlarged  tonsils,  and  some  adenoid  tissue,  with  the  usual 
attending  mucous  discharge.  His  temperature  was  103°.  From 
these  conditions  it  looked  to  me  as  if  I  was  dealing  with  a  com- 
mencing Bezold's  mastoiditis,  and  I  advised  an  operation.  On 
the  26th  I  did  a  simple  mastoid  operation.  When  the  antrum  was 
opened  I  was  uncertain  whether  I  fotmd  any  secretion  in  it  or 
not;  there  was  possibly  a  drop  of  pus.  I  removed  the  cortex  and 
the  tip  and  found  no  suppuration.  The  communication  between 
the  antrum  and  drimi  cavity  was  normal,  and  I  failed  to  observe 
any  pus  in  irrigating  the  parts  with  hot  bichloride  solution.  The 
temperature  fell  immediately  after  the  operation  to  100-^°.  The 
next  evening  it  went  to  about  102°,  but  on  the  28th,  as  it  rose  to 
103°  and  the  boy  complained  of  pain,  I  removed  the  dressings  and 
found  ptirulent  secretion  from  the  antrum  and  also  from  the 
external  ear.     It  was  freely  irrigated  and  the  dressings  reapplied. 
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On  tlie  sixlh  day  the  temperature  was  normal  in  the  morning  and 
about  ioo°  in  the  evening,  and  there  was  very  httle  discharge. 
From  that  time  on  his  temperature  never  rose  above  ioo°,  and  at 
times  was  sHghtly  sub-normal,  and  he  left  the  hospital  in  two 
weeks. 

On  the  1 8th  of  January  1  dressed  the  ear  in  my  office.  His 
temperature  was  normal  and  there  was  no  secretion  from  the  ear. 
Apparently  he  was  well.     The  next  day  he  had  a  sudden  accession 

•of  fever,  his  temperature  went  to  102°,  and  there  was  a  discharge 
of  pus  from  the  antrum.  The  next  day  the  temperature  went 
back  to  99j/^°,  and  the  discharge  from  the  antrum  lessened.  The 
temperature  then  varied  slightly  between  normal  in  the  morning 
to  100''  in  the  evening  until  the  24th,  when  the  temperature  made 

:a  jump  again  to  103355°,  although  there  was  no  discharge  from 
the  wound.  The  next  morning  it  was  normal.  There  were  slight 
temperature  variations  from  this  time,  varying  between  normal 
and  100°  until  January  30th.  when  it  jumped  to  102°  in  the  even- 
ing. It  was  normal  the  next  morning,  the  31st,  but  went  up  to 
102°  in  the  evening  again.  February  ist,  99°  in  the  morning  and 
101°  in  the  evening.  On  February  2d  the  temperature  was  99° 
in  the  morning,  but  in  the  afternoon  the  boy  had  a  chill  about  -I 
o'clock,  and  the  temperature  jumped  to  105°.  Although  there 
was  no  visible  trouble  about  the  ear  or  mastoid.  I  thought  the 
signs  pointed  to  sinus  comphcation.  The  temperature  the  next 
morning,  however,  was  normal  again,  and  that  evening  it  went 
to  102^°.  Although  the  temperature  was  taken  every  two  hours 
I  here  give  only  the  highest  and  lowest  in  the  twenty-four  hours. 
On  February  3d  we  found  that  the  passage  of  urine  was  very 
scanty  and  dark  in  color  and  the  family  physician  took  a  sample 
home  for  examination.  The  next  morning  the  temperature  fell 
again  to  ggVs",  but  at  6  A.M.  it  had  gone  to  104°,  and  by  2  P.^I. 
it  was  1054^°,  at  which  hour  I  saw  the  patient  again  in  consulta- 
tion with  the  family  physician.  Examination  of  the  mastoid 
showed  it  to  be  red.  swollen  and  tender  to  the  touch.  We  found 
that  he  had  passed  hardly  any  water  in  the  twenty-four  hours, 
and  what  was  passed  was  loaded  with  blood  and  albumen.  The 
symptoms  seeminglv  indicated  a  recurrence  of  the  mastoid  trouble 
with  probably  sinus  involvement  and  systemic  infection  and 
I    ordered    him    to   the    hospital    to    examine    the    sinus.       Two 

"hours  later  when  I  reached  the  liospital  to  do  the  operation,  and 
had  placed  the  patient  on  the  table.  I  found  the  redness  and  swel- 
ling had  increased  verv  mucli.  and  covered  not  onlv  the  mastoid 
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but  was  extending-  up  over  the  auricle,  and  over  the  occipital  and 
temporal  regions.  The  demarkation  of  the  swelling  made  me 
suspect  erysipelatous  inflammation,  and,  on  v/atching  it  for 
a  while,  we  found  it  noticeably  spreading  whilst  we  were  watch- 
ing it.  Under  the  circumstances  I  thought  it  best  to  wait,  so  he 
was  put  to  bed,  given  saline  enemas  and  put  into  a  hot  pack,  and 
the  parts  painted  with  ichthyol.  The  temperature  fell  at  midnight 
to  10175°.  On  February  5th,  the  next  day,  at  2  o'clock  it  was 
105°  again,  but  then  there  was  no  doubt  about  the  erysipelas,  as 
it  had  spread  over  nearly  the  whole  side  of  the  head  and  face. 
The  kidneys  acted  slightly  about  11  A.M.,  but  the  water  was  filled 
with  albumen  and  blood.  From  that  tim.e  until  the  loth  of  Feb- 
ruary the  temperature  varied  between  99°  and  104^5°  daily.  The 
erysipelas  in  the  meantime  spreading  over  the  face  to  the  other 
car.  Pure  carbolic  acid  seemed  to  be  the  only  remedy  that  was 
ol  any  value  in  checking  its  progress,  after  trying  everything  that 
is  suggested  for  erysipelas.  Under  the  hot  pack  and  saline  injec- 
tions the  kidneys  gradually  improved,  and  on  February  nth  all 
the  symptoms  were  very  much  ameliorated,  and  the  temperature 
fell  to  about  normal.  It  remained  between  97°  and  99°  until  he 
left  the  hospital  on  February  i6th.  After  his  return  home  his 
temperature  continued  to  be  taken  four  times  a  day,  and  it  varied 
betw^een  97°  and  99/4°  until  March  12th,  when  it  went  to 
100^°  in  the  evening.  The  next  evening  it  went  to  100^°,  and 
for  four  days  it  was  from  iooyi°  to  10045°  every  afternoon.  I 
was  sent  for,  but  I  could  not  find  any  trouble,  although  he  flinched 
a  little  from  pressure  on  the  antrum,  the  cutaneous  covering  over 
it  being  a  little  reddened.  Hot  applications  were  used,  but  he  did 
not  show  any  trouble,  and  the  temperature  went  back  to  normal 
on  the  15th.  On  the  i8th  it  jumped  up  to  100% °  again.  I  saw 
the  child  on  the  19th.  and  foimd  what  resembled  somewhat  a  small 
furuncle  just  over  the  antrum.  I  punctured  it,  and  by  inflating 
the  Eustachian  tube,  blew  out  a  small  bead  of  pus.  This  healed 
up  at  once,  and  since  then  he  has  had  no  trouble. 

Now  this  case  presents  some  interesting  points.  First,  the 
long  continuance  of  the  temperature  changes.  Second,  the  dis- 
appearances and  recurrences  of  the  suppuration.  Third,  the  kid- 
ney complication,  and  especially  the  suppression  of  urine  so  long 
after  the  operation.  Fourth,  the  development  of  erysipelas  simu- 
lating sinus  infection.  I  have  reported  it  in  detail  because  some- 
one else  may  have  a  similar  experience.  He  had  had  tonsilitis 
some  little  time  prior  to  the  mastoid  trouble,  and  his  temperature 


128    .hiicricaii  Laryiigological.  Rhiiiological  ami  Otological  Society. 

varied  in  such  a  way  that  his  family  physician  thuut;ht  it  was  pos- 
sibly malarial.  The  acute  suppurative  trouble  of  short  duration 
that  he  had  in  the  ear  did  not  seem  to  have  any  special  influence 
upon  the  temperature  variations.  When  the  mastoid  complica- 
tion arose  1  attributed  the  temperature  changes  to  the  mastoiditis. 
After  the  operation  I  still  thought  the  temperature  chanj^es  due 
to  the  mastoid  complication.  The  lonc^  continuance  of  this  condi- 
tion, however,  made  me  a  little  uncertain,  but  as  his  family  physi- 
cian was  attending"  the  case  throughout,  and  treating  it  on  the 
basis  of  some  malarial  influence  being  present.  I  had  no  sugges- 
tion to  make.  When  the  sudden  elevations  and  great  variations 
of  temperature  took  place,  attended  with  swelling,  redness  and 
pain  over  the  mastoid,  I  naturally  thought  the  symptoms  in- 
dicative of  sinus  complication,  and  considered  the  nephritis  due 
to  co-incident  infection  of  the  kidneys.  How  long  the  latter 
trouble  had  existed  it  was  impossible  to  say,  but  the  physicians 
in  attendance  were  of  the  opinion  that  it  was  caused  by  the  anes- 
thetic, or  aggravated  by  it  if  it  was  present  prior  to  the  opera- 
tion. Admitting  either  hypothesis,  could  it  not  have  been  partly 
responsible  for  the  temperature  changes?  and,  moreover,  could  it 
have  had  any  influence  in  keeping  up  the  irritable  condition  of  the 
mastoid,  with  intermitting  attacks  of  suj^puration,  which  w^ould 
disappear  and  the  parts  become  apparently  normal,  although  in  a 
few  days  it  would  reappear,  and  each  time  from  the  antrum  ?  At 
no  time  was  there  any  perforation  of  the  drum  head,  or  discharge 
from  the  external  ear,  except  two  days  after  the  operation,  when 
there  w^as  evidently  discharge  from  the  apparently  healed  per- 
foration, which  had  resulted  from  the  acute  suppuration  of  the 
middle  ear  prior  to  the  mastoid  complication.  There  was  merely 
a  thin  cutaneous  covering  over  the  antrum  and  this  could  be 
pushed  out,  just  as  the  drum  head  is,  by  inflating  the  Eustachian 
tube.  It  is  possible  that  there  may  have  been  some  pneumatic 
spaces  above  the  antrum,  as  I  have  found  in  other  cases,  which 
I  overlooked,  and  the  reappearance  of  suppuration  in  the  antrum 
mav  have  been  caused  by  some  remains  of  the  trouble  in  these 
spaces,  because  I  failed  to  curette  them. 

It  is  equally  difficult  to  explain  the  advent  of  erysipelas.  The 
boy  had  been  secluded  in  his  chamber  at  home  for  some  weeks, 
no  one  of  the  family  or  physician  in  attendance  had  seen  or 
known  of  a  case  of  erysipelas  in  either  hospital  or  private  practice 
for  months,  and  contagion,  therefore,  -was  not  to  be  considered. 
If  erysipelas  is  propagated  by  a  germ,  where  did  it  come  from? 
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To  see  what  influence  nephritis  might  have  on  mastoid  dis- 
ease, either  as  an  etiological  factor,  where  it  exists  prior  to  the 
mastoid  trouble,  or  as  a  complication  that  would  cause  a  lingering 
convalescence  because  of  the  lowered  vitality,  I  wrote  to  a  num- 
ber of  otologists  for  their  experience.  From  the  majority  of  the 
replies  I  concluded  I  had  broached  a  subject  which  had  received 
very  little  attention,  although  some  had  made  some  observations 
along  this  line.  \\>  all  have  had  some  experience  with  the  in- 
fluence of  another  kidney  trouble  upon  mastoid  trouble,  namely, 
diabetes,  which  I  think  is  generally  admitted  to  play  a  part  as  an 
etiological  factor  in  the  production  of  this  disease.  Quite  a  num- 
ber of  the  gentlemen  to  whom  I  have  written  observed  the  pres- 
ence of  nephritis  in  mastoiditis,  although  very  few  of  them  have 
observed  it  prior  to  the  ear  symptoms.  In  performing  opera- 
tions under  anesthetics  some  operators  look  for  kidney  trouble  as 
a  routine  measure,  as  it  is  important  to  know  the  condition  of  the 
kidneys  before  giving  an  anesthetic,  and  the  presence  of  nephritis 
might  be  a  contra-indication  to  its  use.  Others  have  observed  the 
nephritis  after  the  operation,  sometimes  with  suppression  of  urine, 
but  attributed  it  to  the  use  of  the  anesthetic.  Some  have  observed 
a  lingering  convalescence,  and  two  or  three  have  also  noticed  a 
tendency  to  a  relapse  of  the  suppurative  process  where  nephritis 
has  been  present.  Several  have  had  cases  of  unusual  severity 
which  they  thought  might  have  been  due  to  the  kidney  compli- 
cation. One  gentleman  had  a  case  in  which  the  constitutional 
symptoms  were  so  severe  that  sinus  complication  was  considered 
and  an  operation  suggested.  This  was  declined,  and  the  patient 
ultimately  recovered  both  from  the  mastoid  and  kidney  trouble. 
Another  one  reports  a  case  of  chronic  middle  ear  suppurative 
trouble  with  a  profuse,  foul  discharge,  which  had  recurring  acute 
attacks,  with  redness  and  swelling  in  the  mastoid  region,  accom- 
panied each  time  by  an  acute  exacerbation  of  a  chronic  nephritis, 
as  revealed  by  the  examin?tion  of  the  urine.  The  same  gentle- 
man tells  me  of  another  case  in  a  man  fifty  years  of  age  with  a 
chronic  purulent  discharge  from  the  middle  ear  for  a  consider- 
able time,  in  which  eventually  mastoid  symptoms  supervened. 
With  the  advent  of  the  mastoid  symptoms  the  urine  was  examined 
and  showed  acute  nephritis.  The  delayed  healing,  or  lingering 
convalescence,  and  the  tendency  to  recurrence  of  the  suppuration 
were  probably  due  to  a  depraved  condition  of  the  constitution, 
with  impoverished  blood  and  enfeebled  resistance  to  pyogenic 
agencies,  which  niiirht  have  resulted   from  kidney  complication. 
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That  there  is  some  relationship  between  nephritis  and  erysipelas, 
as  also  between  nephritis  and  influenza  and  tonsilitis  we  have 
sufficient  authority  in  medical  literature.  Most  of  the  text-books 
refer  to  the  connection  between  nephritis  and  these  troubles,  and 
in  speaking-  of  erysipelas,  nephritis  is  given  by  a  number  of 
authors  as  the  predisposing  cause.  This  may  explain  the  erysipe- 
las in  this  case.  In  tonsilitis  it  is  a  very  common  thing  to  find 
febrile  albuminuria  and  even  nephritis,  which  looks  as  if  there 
was  some  connection  between  them.  Jn  Bright's  disease  as  the 
result  of  circulatory  disturbances  and  changes,  we  have  retinitis 
and  auditory  troubles,  manifested  l)y  dizziness  and  1)y  tiiuiitus  ; 
would  it  not  also  be  probable  that  if  suppuration  of  the  middle 
ear  occurred  the  cause  might  have  been  primarily  in  the  diseased 
kidney  ?  I  think  we  can  all  admit  that  there  is  a  connection  be- 
tween mastoiditis  and  nephritis  in  acute  infectious  troubles,  in- 
asnuich  as  both  are  due  to  a  common  infection,  and  where  there 
is  chronic  nephritis  present  with  mastoid  disease.  I  am  of  the 
opinion  that  the  prognosis  would  be  nuich  graver  than  in  an  un- 
complicated case  of  mastoiditis,  because  it  would  be  natural  that 
the  convalescence  would  be  slower,  with  possible  recurrences,  re- 
missions and  exacerbations. 

Apart  from  the  importance  of  the  examination  of  the  urine. 
^vhich  is  usuallv  made  prior  to  giving  an  anesthetic,  I  think  it 
Avould  be  wise  to  make  a  urinary  analysis  in  all  cases  of  chronic 
suppurative  otitis  media,  because  the  presence  of  nephritis  might 
have  an  important  bearing  upon  the  prognosis  of  the  case.  Pos- 
siblv  the  recurrence  of  acute  inflammatory  attacks  in  these  cases 
might  thus  be  explained,  and.  moreover,  acute  middle-ear  trouble 
may  pass  into  the  chronic  stage  if  the  kidneys  are  diseased.  Be- 
cause, however,  of  the  small  muuber  of  observations  made  along 
this  line,  it  is  difificult  to  draw  any  satisfactory  deductions.  Still, 
is  it  not  rational  to  suggest  that  infection  of  the  kidneys  could 
take  place  from  a  i^iurulent  focus  in  the  temporal  bone?  or.  even 
that  infection  of  the  ear  might,  under  certain  conditions,  be  sec- 
ondarily dependent  upon  diseased  kidneys? 

One  case  sent  me  by  a  well-known  otologist  among  my  corre- 
spondents would  seem  to  bear  out  to  some  extent  both  of  these 
hvpotheses.  Mastoiditis  on  the  right  side  had  existed  for  months. 
\\'ildc's  incision  was  resorted  to  three  times,  later  the  kidneys 
became  involved  with  albumin,  blood  and  pus  in  the  urine.  The 
right  ear  which  was  operated  on  improved,  and  the  patient  seemed 
to  rally,  when  the  left  ear  became  involved,  requiring  a  mastoid 
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operation.  Both  ears  did  ^vell.  but  he  succumbed  to  the  kidney 
trouble.  Here,  in  all  probability,  the  kidneys  were  infected  by 
the  purulent  focus :  the  right  temporal  bone,  and  possibly  the  left 
ear,  may  have  become  involved  because  of  the  kidney  disease  and 
the  consequent  lowering  of  the  vital  resistance  to  pyogenic  agen- 
cies. ^^'ithout  the  kidne}'  trouble  the  second  ear  might  have 
escaped  infection. 

I  am  aware  that  I  am  on  purely  speculative  ground,  but  spec- 
ulation sometimes  leads  to  a  more  reliable  foundation,  by  awaken- 
ing an  interest  in  a  subject  and  a  closer  observation  that  may 
bring  about  important  results. 

DISCUSSIOX. 

Dr.  H.  HoLBROOK  Curtis  stated  that  in  December  of  last  year  he  had 
a  similar  case  to  that  reported  by  Dr.  White.  The  patient  was  a  woman 
of  62  years  of  age  who  had  albumin  with  granular  and  hyaline  casts  in 
her  urine  before  operation.  She  was  operated  on  for  mastoiditis  in  De- 
cember. The  operation  was  followed  for  four  days  by  a  temperature  of 
103-4  degrees,  after  which  the  temperature  dropped,  and  on  the  eleventh 
day  was  normal.  The  patient  was  then  attacked  with  erysipelas  with  a 
temperature  of  105  degrees,  which  lasted  from  the  eleventh  to  the  twenty- 
first  day,  after  which  time  the  erysipelas  had  entirely  disappeared.  As 
soon  as  the  erysipelas  had  cleared  up,  she  passed  fifty  ounces  of  urine. 
The  next  daj',  however,  there  was  a  suppression,  which  lasted  two  days. 
Hypodermoclysis  was  resorted  to  under  the  breast  on  one  side  and  over 
the  abdominal  wall  on  the  other.  The  daj'  following  hypodermoclysis, 
although  the  action  of  the  kidneys  had  been  re-established,  both  areas 
of  infiltration  were  erysipelatous,  and  she  died  four  days  afterwards. 

Dr.  R.  C.  HoLiiES  reported  the  case  ol  a  boy,  twelve  years  of  age, 
who  had  been  under  observation  for  several  months  prior  to  coming  to 
him.  There  had  been  made  three  Wilde  incisions  by  those  who  previously 
had  charge  of  the  case.  When  he  saw  him  his  face  was  slightly  edematous, 
waxy  in  appearance,  and  the  boy  looked  very  sick.  He  was  admitted  to 
the  hospital,  and  urinalysis  showed  the  urine  loaded  with  albumin,  and 
contained  large  quantities  of  blood  and  casts.  Looking  into  the  history 
of  the  case,  and  conversing  with  the  famih'  physician,  he  elicited  the  state- 
ment that  prior  to  an  ordinary  acute  otitis  media  on  the  right  side  he 
was  in  perfect  health,  and  that  albuminuria  had  developed  in  the  course 
of  the  disease.  He  had  been  in  the  hands  of  a  good  man,  but  Dr.  Holmes 
was  informed  that  on  account  of  the  excessive  albuminuria  he  did  not 
desire  to  do  the  operation.  The  speaker,  however,  made  the  radical  opera- 
tion. The  boy  did  splendidly.  The  anesthetic  did  not  affect  the  kidneys, 
and  he  was  progressing  nicely.  There  was  a  slight  diminution  in  the 
amount  of  albumin  and  blood.  The  wound  was  healing  rapidly.  Patient 
then  developed  a  purulent  otitis  media  on  the  opposite  side,  which  neces- 
sitated opening  the  antrum   (not  doing  the  radical  operation).     The  kid- 
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neys  were  so  seriously  involved  that  the  boy  finally  died,  although  the 
ears  up  to  a  short  time  before  death  did  quite  well.  Death  was  due  to 
Bright's  disease. 

Dr.  Edward  B.  Dexch  said,  after  listening  to  Dr.  White's  paper,  that 
there  were  one  or  two  points  to  be  borne  in  mind.  The  urine  should 
be  examined  previous  to  operation.  It  was  his  practice  to  do  this  in 
every  case  in  which  he  thought  it  was  going  to  be  necessary  to  perform 
an  operation,  and  in  a  number  of  instances  (he  could  not  say  how  many) 
brought  into  the  hospital  there  had  been  some  albuminuria,  but  that  was 
not  a  cbntra-indication  10  operation  in  many  cases.  The  action  of  the 
anesthetic  might  have  had  something  to  do  with  the  albuminuria,  and  he 
had  given  chloroform  rather  than  ether  sometimes  to  prevent  any  con- 
gestion of  the  kidney  in  these  cases. 

The  question  as  to  whether  a  mastoid  abscess  could  be  secondary  to  a 
kidney  lesion  was  rather  far  fetched.  Of  course,  if  one  had  a  focus  of 
pus  in  the  kidney  he  might  have  a  secondary  mastoid  abscess,  the  same 
as  a  secondary  abscess  in  any  other  part  of  the  body ;  but  to  consider  the 
mastoiditis  as  dependent  upon  nephritis  except  in  a  general  way,  w-as 
far  fetched. 

As  regards  the  prognosis  in  cases  in  which  albuminuria  was  present 
he  had  never  seen  them  do  badly.  It  was  true  convalescence  might  be 
prolonged,  but  he  did  not  think  these  patients  necessarily  would  do  badly 
if  they  withstood  the  operation. 

Some  of  the  features  in  Dr.  White's  case  were  interesting,  and  he 
(Dr.  Wliite)  probably  struck  the  kej^-note  of  the  trouble  when  he  said 
that  some  of  the  cells  in  the  mastoid  might  have  been  overlooked  at 
the  time  of  the  first  operation.  Practitioners  were  very  apt  to  overlook 
some  of  the  cells  lying  in  the  zygomatic  process.  He  had  seen  a  number  of 
cases  in  which  the  invasion  of  the  zjgomatic  cells  was  started  from  pus, 
and  in  the  deeper  zygomatic  process  there  were  a  few  drops  of  pus.  The 
same  thing  was  true  of  the  cells  overlying  the  lateral  sinus. 

He  had  had  erysipelas  develop  in  quite  a  number  of  mastoid  cases, 
one  in  private  practice,  and  it  had  developed  in  hospital  cases  more  than 
once.  The  patients,  however,  had  invariably  done  well.  He  recalled  one 
death  from  erysipelas  occurring  in  a  mastoid  case.  The  curious  part 
of  it  was  that  it  did  not  seem  to  make  much  difference  how  extensive  the 
wound  in  the  mastoid  had  been  or  the  exposure.  In  one  case  in  particular, 
where  the  sinus  was  exposed  to  the  extent  of  an  inch  or  more  during 
operation,  the  man  developed  erysipelas.  In  his  early  practice  he  felt  much 
worried  that  he  would  have  to  expose  the  sinus.  This  man  developed 
streptococcus  infection  in  his  superficial  structures,  but  recovered.  So, 
after  all,  erysipelas  in  cases  of  mastoiditis  did  not  seem  to  be  a  very 
fatal  complication. 

Dr.  Hexry  L.  Myers  said  he  had  a  case  of  acute  mastoiditis  in  a 
youn^  woman  before  coming  to  the  meeting.  She  had  suffered  an  attack 
of  la  grippe.  She  had  a  slight  chill,  some  temperature,  and  developed 
earache.  The  earache  lasted  four  days  before  she  came  to  him,  at  which 
time  he  found  it  necessary  to  resort  to  paracentesis.  The  next  morning, 
tenderness  not  having  diminished,  he  opened  the  mastoid  and  found  pus 
in  the  antrum  and  in  the  tip.     The  next  morning  she  was  doing  well.     The 
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following  da}-,  however,  she  showed  a  great  deal  of  jaundice,  and  vomited 
continually;  temperature  rose  to  loi  degrees,  and  she  seemed  a  little 
dull  in  mind.  The  next  day  she  was  delirious;  did  not  know  any  one; 
temperature  loi  degrees;  pulse  120.  He  examined  her  urine  and  found  it 
full  of  albumin.  Her  family  physician  thinking  perhaps  she  might  have 
had  some  malaria  beforehand,  blood  tests  were  made,  but  the  plasmodia 
was  not  found.  The  leucocytes  w'ere  12,000  or  15,000.  She  was  in  this 
condition  for  24  hours,  then  she  began  to  clear  up.  All  her  symptoms 
passed  away  as  rapidly  as  they  began.  On  the  fourth  day  she  was  en- 
tirely herself,  and  her  condition  seemed  to  be  normal.  The  qitestion  arose 
as  to  whether  her  urine  was  involved  as  a  result  of  the  mastoiditis,  or 
whether  she  had  previously  had  albumin  in  her  urine.  Personally,  he  was 
inclined  to  take  the  latter  view.  The  possibility  of  a  mild  serous  meningitis 
should  also  be  considered. 

Dr.  Chas.  W.  Richardson  said  it  was  as  necessary  to  find  out  the 
cause  as  the  fact  of  invasion  of  the  middle  ear  with  mastoiditis.  The 
administration  of  the  anesthetic  might  have  been  sufficient  to  cause 
the  disturbance  in  the  kidney,  for  if  the  urine  was  examined  in  these 
cases  shortl}'  after  these  operations  a  high  degree  of  infection  of  the  kid- 
ney would  be  found. 

With  regard  to  er^-sipelas,  he  had  seen  it  in  probably  half  a  dozen 
operated  cases,  and  he  had  been  interested  in  regard  to  the  mode  of 
infection.  One  of  his  assistants  called  his  attention  to  it,  and  he  thought 
the  probable  source  of  invasion  was  through  the  excessive  scrubbing  of 
the  skin.  He  had  noticed  that  the  infection  began  about  three  inches  or 
more  from  the  seat  of  the  wound,  either  in  front  or  back,  so 
that  he  was  inclined  to  believe  that  infection  took  place  through  the 
excessive  scrubbing  of  the  skin  in  these  cases.  In  the  last  year  or  so  he 
had  resorted  to  such  thorough  scraping  of  the  skin  with  hair  brushes 
that  he  had  not  had  any  infection.  He  had  in  the  last  year  had  three 
cases,  had  followed  each  one,  and  did  not  have  a  death  from  erysipelas. 
Erj-sipelas  had  not  given  him  much  concern.  He  had  had  it  follow  opera- 
tions, but  never  infected  the  wound,  and  patients  had  all  done  well. 

Dr.  White,  in  closing  the  discussion,  said  that  his  paper  was  read  for 
the  purpose  of  eliciting  discussion.  He  was  very  anxious  to  hear  the 
experience  of  others,  and  to  know  if  any  etiological  connection  could  be 
drawn  between  nephritis  and  mastoid  disease.  He  had  drawn  no  con- 
clusions himself,  but  had  simply  offered  suggestions  for  discussion.  It 
seemed  to  him,  however,  it  was  perfectly  sensible  to  conclude  in  the  pres- 
ence of  nephritis  that  the  course  of  mastoid  disease  must  necessarily 
be  more  or  less  complicated  or  prolonged,  with  the  possibility  of  a  relapse 
and  a  long  convalescence  because  the  system  was  lowered  in  its  vitality. 
The  whole  condition  of  the  patient  was  reduced  by  nephritis.  The  ordi- 
nary normal  resistance  in  pyogenic  cases  was  impaired,  and  the  healing 
process  must  naturally  be  delayed. 

He  thought  Dr.  Dench  would  have  opened  this  sinus  sooner  than  he 
proposed  to  do  it.  but  that  was  the  difference  between  New  York  and 
Richmond.  In  Xew  York  they  did  not  hesitate  to  operate  in  such  cases 
with  the  slightest  indication  for  it.  He  had  to  be  more  cautious  in  his 
community.     He  had  suggested  mastoid  operations  not  once  or  twice,  but 
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a  great  niaii}-  tinu-s  wlu-n  the  operation  had  been  declined,  and  in  nearly 
every  instance  the  patient  got  well  without  having  the  mastoid  opened. 
In  New  York,  in  all  probability,  everyone  of  these  would  have  been 
operated  un ;  in  fact,  the  numbers  operated  on  there  seemed  so  large 
to  him  that  he  once  asked  Dr.  Dench  if  they  did  not  keep  a  breeding 
establishment  for  them.  The  fact  that  so  many  had  declined  the  mastoid 
operation  and  gotten  well  without  it  convinced  him  that  operation  was 
performed  in  too  many  cases.  For  instance,  the  very  patient  above  reported 
recovered  without  opening  the  sinus,  and  had  been  well  for  four  months. 


PAPER 


THE   TREATAIEXT   OE   TLXXEFES   AURIL'M. 


W.M.   SOHIER  BRV.\XT,   M.D. 


The  treatment  of  tinnitus  can  be  divided  into  local,  general, 
psychic  or  mind  ciu'e,  and  empirical. 

LOCAL   TREATMENT. 

Local  treatment  in  tinnitus  includes  treatment  for  deafness, 
and  should  be  directed  to  the  removal  of  the  slightest  perceptible 
possible  cause.  The  condition  of  the  mucous  membrane  is  most 
important  and  calls  for  restoration  to  normal.  The  more  ener- 
getic therapeutic  or  surgical  procedures  can  be  reserved  until  their 
necessity  has  been  demonstrated  by  the  failure  of  the  milder 
measures.  Too  energetic  treatment  may  increase  tinnitus  or  cause 
it  in  cases  where  it  did  not  previously  exist. 

In  a  very  large  proportion  of  cases  of  tinnitus  the  sound-con- 
ducting mechanism  or  middle  ear  is  at  fatilt.  and  in  the  majority 
it  is  wholly  to  blame.  Errors  in  conduction  reqtiire  treatment  more 
than  any  other  defect  in  the  often  complex  condition  which  gives 
rise  to  tinnitus.  The  treatment  of  this  defect  is  identical  with 
that  for  deafness  due  to  the  same  cause  and  consists  in  removing 
the  impediment,  whatever  it  may  be.      (See  conduction  tinnitus.) 

/.  Objective  Timiifiis. — The  local  treatment  is  chiefly  di- 
rected to  lessening  the  objective  sounds,  and  secondarily  to  lessen- 
ing the  ear's  perception  of  them.  (  i  )  Tn  external  tinnitus  the 
local  treatment  is  less  important  than  in  most  of  the  other  forms 
of  tinnitus.     When  any  is  required  it  is  chiefly  directed  to  the  im- 
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paired  action  of  the  sound  conduction  apparatus,  (a)  In  vascular 
tinnitus,  small  aneurisms  or  local  chronic  hyperemias  require  liga- 
tion of  the  offending  arteries.  Any  tumors  giving  rise  to  tinnitus 
by  compression  of  the  vessels  should  be  removed.  Compression 
of  the  carotids  or  vertebrals  sometimes  affects  the  tinnitus  favor- 
ably, (b)  In  pharyngeal  tinnitus  the  local  treatment  is  chiefly 
alkaline,  antiseptic  or  stimulant  applications,  and  the  removal  of 
hypertrophies  or  new  growths,  (c)  In  respiratory  tinnitus  the 
local  treatment  consists  in  removing  the  causes  of  the  altered 
respiratory  sounds.  ]\Iorphological  impediments  in  the  respira- 
tory tract,  such  as  hypertrophies  and  new  growths,  should  be 
removed  by  surgical  means,  and  dislocations  and  deformities  re- 
duced. ( (1 )  Muscular  tinnitus  is  not  amenable  to  local  treat- 
ment except  for  the  relief  of  local  irritation.  The  treatment  is- 
chiefly  psychic  because  the  offending  muscles  are  under  control 
of  the  will.  Electricity,  hydropathy  and  general  tonic  remedies 
are  indicated,  and  sometimes  bromides  help. 

( 2 )  In  internal  tinnitus  local  treatment  is  more  important^ 
and  is  directed  to  (a)  salpingeal  tinnitus.  The  tube  should  be 
kept  free  from  secretions,  etc.,  the  consistency  of  which  should  be 
improved  by  appropriate  local  applications.  The  ordinary  treat- 
ment of  the  coexisting  nasopharyngitis  is  indicated,  together 
with  applications  of  adrenalin  products,  nitrate  of  silver,  tannin, 
and  iodine,  as  the  case  may  require.  \Mien  the  tube  is  hyper- 
pneumatic  stimulants  applied  to  its  mouth  may  aid  its  physiolog- 
ical closure.  If  its  nutrition  can  be  improved,  try  electricity  or 
nitrate  of  silver.  (  b )  In  tympanic  tinnitus,  if  fluid  is  present  it 
should  be  drained  by  improving  the  patency  of  the  Eustachian 
tube.      (  See  conduction  tinnitus. ) 

//.  Subjective  Tiniiifiis. — The  local  treatment  is  chiefly  di- 
rected to  lessening  the  perception  of  the  sounds  by  the  ear  and 
the  improvement  of  sound  conduction  ;  secondarily  to  lessening 
the  sounds  themselves,  (a)  In  vital  tinnitus  the  local  treatment 
is  directed  to  the  improvement  of  sound  conduction  only.  (See 
conduction  tinnitus.)  (b)  In  diplacusic  tinnitus  local  treatment 
of  the  sound  conduction  mechanism  is  indicated,  together  with 
treatment  of  the  sound  perception  mechanism  if  that  is  also 
defective.      (See  (3)  sensory  tinnitus.) 

In  (2)  endotic  tinnitus  the  treatment  is  directed  to  (a)  cir- 
culatory tinnitus  in  which  local  treatment  is  used  for  the  im- 
provement of  sound  conduction  and  for  lessening  local  conges- 
tion, which  requires  special  attention  to  the  mucous  membrane. 
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(See  1\'.  mucous  tinnitus.)  (b)  In  myotilitic  tinnitus  the  local 
treatment  consists  in  removing  any  local  cause  for  irritation  of 
the  tympanic  muscles,  such  as  granulations,  foreign  bodies  or  any 
irritation  of  mucous  membrane  in  the  tympanum.  Electiicity  or 
sedatives  are  indicated.  (See  \  .  contraction  tinnitus.)  Counter- 
irritation  of  the  tube  and  pharynx,  and  adjacent  skin,  should  be 
tried,  (c)  In  movement  tinnitus  the  local  treatment  consists  in 
the  removal  of  the  bodies  which  cause  the  tinnitus  by  their  mo- 
tion. When  muscular  action  is  at  fault  attempt  to  control  this  is 
indicated.  (See  \'.  contraction  tinnitus.)  (d)  Somatic  tinnitus 
requires  local  treatment  only  for  the  impaired  sound  conduciion 
apparatus. 

(B)  Neurotic  tinnitus  requires  under  (i)  peripheral  tinnitus 
treatment  of  (a)  reflex  tinnitus.  This  admits  of  no  local  treat- 
ment other  than  counter-irritation  to  pharynx,  skin  and  other 
parts  of  the  body,  such  as  sinapisms  to  back  of  the  neck,  hot  foot 
baths,  etc.,  etc.     Galvanism  can  be  tried  on  the  offending  nerves. 

(2)  In  otitic  tinnitus  the  treatment  is  directed  locally  to  (a) 
conduction  tinnitus.  Here  the  treatment  is  for  the  most  part 
local  and  similar  to  treatment  for  deafness  due  to  impaired  func- 
tion of  the  sound-conducting  mechanism.  In  the  atrophic  and 
sclerotic  processes  of  the  tympaniun  and  its  contents,  stimulants 
and  irritants  are  indicated,  carried  to  a  point  just  short  of  sup- 
puration. The  hot  air  douche  in  the  external  canal  is  good  in 
some  cases,  and  occasionally  electricity  is  used  as  a  stimulant  with 
o^ood  results. 

(I.)  In  myringeal  tinnitus  the  treatment  is  directed  (  i  )  to 
allaying  congestion  and  acute  inflammation  by  removing  any  irri- 
tating substances,  by  improving  the  ventilation  through  the  tube, 
by  counter-irritation  of  the  nasopharynx,  external  meatus  and  the 
region  anterior  to  the  tragus.  (2)  Sclerosis  of  the  drum  mem- 
brane should  be  stimulated  by  inflation,  installation  of  irritants 
through  the  Eustachian  tube  and  massage  to  improve  nutrition. 
Talking  into  the  ear  through  a  cone  of  paper  gives  good  vibra- 
tory massage.  The  malleus  may  be  removed,  the  malleus  and 
incus  or  the  incus  alone  in  cases  when  the  stapes  is  free  to  act 
except  for  the  hindrance  from  the  other  ossicles.  (3)  Repair  of 
the  drum  membrane  is  indicated  when  there  is  destruction  of 
tissue.  This  is  done  by  stimulating  the  growth  of  a  cicatrix.  The 
periphera  of  the  perforation  is  stimulated  by  irritating  it  with 
caustic,  by  scarification  and  by  massage.  If  repair  remains  defec- 
tive, substitution  of  an  artificial  membrane  is  indicated,  such  as 
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cotton  pledget,  paper  discs,  collodion  dressings,  or  variously  con- 
structed artificial  drums.  (4)  Cicatrices  are  to  be  stretched  when 
they  are  too  tight.  This  is  done  by  manipulation,  massage  or  in- 
flation. When  cicatrices  are  too  loose,  they  should  be  contracted 
bv  rest  and  collodion.  ( 5 )  Adhesions  of  the  drum  membrane 
should  be  stretched  with  massage  and  inflation,  or  cut.  Their 
absorption  can  be  stimulated  by  intratympanic  injections  of  irri- 
tating substances.  (6)  Relaxations  of  the  drum  membrane  like 
loose  cicatrices  are  contracted  by  rest  and  collodion  or  paper 
splints.  Avoid  all  inflation.  (7)  Atrophy  requires  stimulation 
bv  irritants,  electricity,  and  by  pneumatic  or  sound  vibration  ap- 
plied at  the  meatus,  also  Lucae's  pressure  probe  or  Hommol  or 
other  forms  of  massage.  ^Nleans  that  might  stimulate  nutrition 
must  be  tried.  (8)  Calcifications  can  be  excised,  and  stimulation 
used  to  prevent  their  recurrence.  (9)  Inward  displacements  of 
the  drum  membrane  due  to  faulty  ventilation  require  for  their 
treatment  correction  of  the  tubal  conditions.  \\'hen  the  displace- 
ment is  due  to  muscular  action  or  other  contractions.  Politzer 
plugs  are  indicated,  following  inflation.  If  these  are  insufficient, 
tenotomy  may  be  tried.  When  the  function  of  the  Eustachian 
tube  cannot  be  re-established,  paracentesis  of  the  drum  should  be 
tried,  and.  if  good  results  follow,  the  opening  can  be  made  per- 
manent. (  10)  Outward  displacement  of  the  drvmi  is  to  be  recti- 
fied bv  proper  regulation  of  the  ventilation  and  drainage  of  the 
tympanum,  but  especially  by  keeping  the  meatus  free. 

( II.)  Tubal  tinnitus  is  the  most  common  variety  of  all.  This 
is  the  case  on  account  of  the  influence  which  nasopharyngeal  con- 
ditions have  on  the  Eustachian  tube,  owing  to  the  continuation  of 
the  mucous  membrane  from  one  to  the  other  and  the  intimate  re- 
lations of  their  nerves  and  blood  supplies.  Local  treatment  of 
the  nasopharynx  is  indicated  in  all  pathological  conditions  of  the 
tube,  and  where  the  changes  in  the  nasopharynx  are  marked  their 
correction  is  of  first  importance.  The  tinnitus  is  apt  to  be  in- 
creased in  bed.  especially  in  the  morning,  which  is  due  to  the 
increased  swelling  of  the  mucous  membrane,  and  because  stasis 
and  engorgement  of  the  turbinates  are  common  at  that  time; 
therefore,  sleeping  with  the  head  high  is  indicated  in  these  cases. 
In  the  chronic  conditions  massage  behind  the  angle  of  the  jaw 
applied  with  the  finger  or  vibrator  is  very  useful.  Tubal  tinnitus 
depends  on  pathological  conditions  in  the  nose,  most  of  which  are 
due  to  the  gouty  conditions.  Second  only  to  these  in  importance 
are   nasal   obstructions   which   are   amenable   to   local   treatment. 
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Tinnitus  can   sometimes  be  cured   by   stoppinj^  moutb-ljreathing 
alone. 

The  naso|)haryn<ieal  conditions  requiring-  local  treatment  arc  : 
(  i)  Intiammations,  which  are  treated  by  cleansinjij  and  antiseptic 
alkaline  solutions,  etc.  (2)  Almormal  secretions  of  the  mucous 
membrane  are  removed  with  alkaline  and  antiseptic  sprays.  If  the 
secretions  are  viscid,  appropriate  treatment  is  required  for  their 
improvement,  stimulant  and  revulsant.  (3)  Sthenic  consj^estion 
with  red  mucous  membrane  and  secretion  abundant  or  nearly 
wanting-  and  the  pharynx  dry,  are  indications  for  adrenalin.  (4) 
Acute  congestive  coryzas  require  soothing  alkaline  and  aromatic 
sprays.  Avoid  use  of  cocaine  and  adrenal  products.  Acute  con- 
ditions of  the  tube  respond  with  remarkable  rapidity  to  improve- 
ment in  the  like  conditions  of  the  nasopharynx.  (  5  )  N'enous  or 
passive  congestions.  (6)  Asthenic  conditions,  with  pale  mucous 
membrane,  sometimes  red  and  dry.  occasionally  edematous,  re- 
quire locally  astringent  and  stimulating  applications,  such  as  sil- 
ver nitrate,  Monsel's  solution  of  the  persulphate  of  iron.  Ad- 
renalin occasionally  does  good.  (  7  )  Acute  secretive  catarrhs  like 
suiumer  colds  may  require  essential  oils  and  oily  sprays.  (8) 
Atrophic  conditions  require  stimulating  and  antL>-eptic  treatment 
with  variovis  applications,  such  as  nitrate  of  silver,  ichthyol, 
iodine,  glycerine,  etc.,  general  treatment  and  electricity.  Roent- 
gen rays,  or  radium.  (9)  Destruction  of  tissue.  (10)  Obstruc- 
tion due  to  functional  derangement  of  the  eiectile  tissues  of  the 
nose  can  be  treated  with  suprarenal  products,  cautery,  astringents, 
^Monsel's  solution  of  persulphate  of  iron,  or  nitrate  of  silver,  or 
the  obstruction  can  be  removed  by  surgical  means.  Cold  appli- 
cations on  the  back  of  the  neck  are  often  efficacious  in  reducing 
congestion  of  the  turbinates  and  mucous  membrane.  (  11  )  When 
there  is  loss  of  tissue  the  defect  should  be  remedied  if  possible, 
and  cicatrization  encouraged.  The  mucous  membrane  can  be 
helped  to  regain  its  normal  activity  by  alkaline  antiseptic  or  stim- 
ulating applications.  (12)  ]\lucous  hypertrophies  can  be  re- 
moved by  surgical  means  and  cauteries.  (13)  ?\IorphologicaI 
obstruction    should    be    removed    or  rectified  by  surgical  means. 

(14)  Adhesions  ought  to  be  broken  down,  especially  in  the  fossae 
of  Rosenmiiller.  \\"hen  the  fossae  are  closed  l)y  adhesions,  they 
require  to  be  broken  down  with  the  finger,  or  bent  probe,  and 
afterwards  kept  free  with  the  probe.  Applications  of  silver 
nitrate  should  be  used  until  the  surfaces  no  longer  bleed  easily. 

(15)  Cicatrizations    may    require    operative  interference.      (16) 
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Xew  growths  and  (.17)  foreign  bodies  should  be  removed. 
(i8j  Defective  muscular  action  of  the  tubo-pharyngeal  muscles 
recjuires  Faradism  and  stimulation.  (19)  Hypertrophies  of  nor- 
mal tissue,  lymphoid  and  turbinal,  can  be  removed  by  surgical 
means.  Avoid  use  of  cocaine,  as  the  irritation  it  often  causes  is 
not  desirable. 

The  good  effects  of  irritating  the  mouth  of  the  tube  are  shown 
by  the  effects  on  the  structures  within  the  tympanum. 

Local  Trcatiiiciit  of  the  Eustachian  Tube. — The  Eustachian 
tube  must  perform  its  normal  function  of  ventilating  the  drum, 
and  must  not  cause  any  reflex  or  circulatory  disturbance.  To  in- 
sure this,  use  the  largest  sized  catheter  possible,  in  order  to  pro- 
duce complete  distention  of  the  tube,  and  to  give  an  air  pressure 
in  the  tympanum  up  to  five  pounds  per  square  inch.  The  Eusta- 
chian catheter  acts  by  equalizing  the  pneumatic  tension  on  the 
drum  membrane,  but  chiefly  by  pneumatic  massage  of  the  tube 
and  tympanum  and  by  direct  massage  and  stimulation  of  the 
mouth  of  the  tube. 

( I )  Congestion  is  to  be  relieved  with  adrenal  preparations. 
(2)  Edema  is  to  be  lessened  by  adrenal  preparations  and  stimu- 
lation, massage,  etc.  (3)  In  congestion,  inflammation  and 
swelling  with  more  or  less  obstruction,  use  the  Politzer  air  douche 
and  catheter.  The  best  topical  application  is  adrenalin  followed 
by  nitrate  of  silver  applied  on  a  bent  cotton  carrier  and  pushed 
into  the  tube  until  the  patient  feels  it  in  the  neighborhood  of  the- 
ear.  Applications  can  be  made  further  up  in  the  tube  with  bou- 
gies, but  are  not  usually  necessary  as  the  obstruction  is  generally 
near  the  pharyngeal  end  of  the  tube.  Sometimes  milder  applica- 
tions are  sufficient.  Abnormal  secretions  of  the  mucous  mem- 
brane are  to  be  removed  with  the  air  douche,  catheter  or  suction, 
and  the  tube  can  be  washed  out  with  mild  alkaline  and  antiseptic 
solutions  when  the  drum  head  is  perforated.  (4)  Products  of 
inflammation  and  (  3)  foreign  fluids  are  removed  in  the  same  way. 
(6)  Hypertrophies  require  the  cautery  or  astringents  and  escha- 
■rotic  treatment  and  adrenal  extract,  ^Monsel's  solution,  nitrate  of 
silver,  or  electricity.  (/)  Organic  cicatrices  require  incision  and 
dilatation,  or  paracentesis  of  the  drum  with  a  permanent  opening. 
Cicatrization  and  stricture  are  usually  at  the  tympanic  orifice  con- 
nected with  similar  processes  in  the  tympanimi.  Xext  in  fre- 
quency they  occur  at  the  pharyngeal  end. 

Electric  treatment  gives  excellent  results  in  tubal  tinnitus  and" 
is  useful  in  cases  that  have  proven  refractory  to  other  methods.. 
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The  negative  pole  can  be  applied  to  the  tube,  preferal:)ly  through 
the  nose.  It  is  best  made  in  the  form  of  an  Eustachian  catheter 
conical  at  the  tip  and  in  three  sizes.  It  should  be  insulated  to 
within  three-quarters  of  an  inch  of  the  end  of  the  electrode.  This 
bougie  will  enter  the  tube  probably  as  far  as  there  is  necessity  for 
it  to  pass,  because  the  obstruction  is  usually  in  the  cartilaginous 
tube  not  far  from  its  pharyngeal  end.  Duel's  electric  bougie  often 
gives  satisfaction  in  refractory  cases.  (8)  Atrophy  needs  stimu- 
lation and  electricity.  When,  in  atrophic  conditions,  the  tube  re- 
mains continuously  open  and  every  breath  goes  through  to  the 
drum  head,  stimulants,  local  and  general,  are  indicated. 

///.  /;;  Ossicular  Tinnitus  (  i  )  rigidity  of  the  ossicular  liga- 
ments requires  stimulation  by  hot  air  or  hot  water,  gentle  exer- 
cise, or  massage.  (2)  Ankylosis  requires  the  removal  of  the 
larger  ossicles  if  the  stapes  is  free.  Atrophic  conditions  and  re- 
sulting ankyloses  and  ankyloses  from  cicatrization  require  stimu- 
lation by  applications,  electricity  and  massage,  locally  or  to  the 
neighboring  parts,  such  as  the  pharynx,  -external  meatus,  irritating 
tubal  injections,  etc.  The  treatment  is  nearly  the  same  as  for  ad- 
hesive processes.  !Much  can  sometimes  be  accomplished  bv  weight- 
ing the  membrana  tympani.  either  by  cotton  pledgets,  col- 
lodion films  or  ^-aseline.  (3)  Relaxation  of  the  articulations 
requires  rest  and  splints,  made  of  collodion  or  paper,  and  stimula- 
tion to  improve  nutrition.  Above  all  avoid  inflation.  (4)  Adhe- 
sions are  to  be  stretched  by  inflation,  or  destroyed  by  section,  or 
absorbed  by  low  grade  inflammation.  Treatment  by  sound  vibra- 
tions and  massage  is  very  good.  (5)  Caries  requires  removal  of 
the  diseased  bone. 

/['.  Mucous  Tijiiiifus.  first  of  all,  requires  proper  ventila- 
tion and  drainage  through  the  Eustachian  tube.  Abnormal  secre- 
tions or  exudates  should  be  removed  by  the  air  douche  or  catheter, 
with  inflation  or  suction.  If  attention  to  the  tubal  function  is  not 
sufiicient.  the  drum  head  can  be  punctured,  followed  by  inflation 
to  expel  the  exudate.  Alkaline  tubo-tympanic  injections  to  soften 
and  remove  the  exudate  are  good.  The  conditions  of  the  tym- 
panic mucous  membrane  are  directly  dependent  on  the  conditions 
of  the  mucous  membrane  of  the  Eustachian  tube,  and  this  is  again 
dependent  on  the  condition  of  the  mucous  membrane  of  the 
pharynx,  and  therefore  the  treatment  is  not  complete  unless  the 
pathological  conditions  in  all  these  localities  are  taken  care  of. 
( I )  Disturbances  in  the  tension  of  the  reduplications  of  the 
mucous  membrane  are  important.  (A)  They  may  be  swollen  by 
•congestion  and  require  soothing  and  depleting  measures.      (B) 
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They  may  have  lost  their  elasticity  and  impede  the  action  of  the 
ossictilar  chain,  and  reqnire  stimulation,  irritation,  and  massage  to. 
improve  the  nutrition,  with  the  hope  of  inducing  them  to  resume 
their  normal  condition.  Or  stretching  and  section  are  indicated. 
(C)  Thev  mav  be  shortened  and  hold  the  ossicular  chain  out  of 
position  and  interfere  with  the  acoustic  balance,  in  which  case 
section  is  required,  if  stimulation,  massage  and  stretching  fail  to 
relax  them.  (  2  )  In  congestion  of  the  mucous  membrane,  lessen 
the  local  cause  if  possible,  and  facilitate  the  return  flow  of  the 
blood.  A'entilation  of  the  tym])anum  is  important.  Insufflation 
of  adrenalin  and  cooling  vapors  is  indicated.  ( 3 )  In  edema  im- 
prove the  circulation,  especially  with  massage,  and  insure  proper 
ventilation  through  the  tube.  (4)  In  intiammations.  proper  ven- 
tilation through  the  tube  is  of  first  importance.  Remove  the  cause 
if  possible,  treat  by  antiphlogistic  procedures,  and  apply  adren- 
alin to  the  tube.  Infiate  with  caution  when  the  drum  is  imper- 
forate ;  use  antiseptic  applications  and  douching  when  the  drum 
head  is  perforated.  Products  of  inflammation,  such  as  pus  or 
blood,  better  be  evacuated  by  puncture  of  the  drum  membrane. 
Mucus  rarely  requires  this ;  serum,  never.  Evacuate  exudation 
and  secretions  retained  under  pressure.  Use  neutral-salt  solution 
for  local  application  for  cleansing  purposes  except  when  some 
stronger  agent  is  definitely  indicated.  In  resultant  hypertrophic 
conditions,  intratubo  tympanic  injections  of  ether  and  water  have 
been  found  a  good  stimulant  to  hasten  absorption.  (5)  Polypi 
and  new  growths  should  be  removed.  Polypi  can  be  cauter- 
ized with  nitrate  of  silver.  (6)  In  sclerosis,  stimulation, 
massage,  and  irritation  to  the  utmost  limit  are  required.  Some- 
times it  can  be  helped  by  stimulation  with  electrici^^y  through  an 
internal  electrode,  or  by  tubal  injection  of  spirits  of  nitric  ether. 
(7)  Atrophy  should  be  treated  in  much  the  same  way  as  sclerosis 
with  vapor  of  sulphuric  ether,  acetic  ether,  or  chloroform,  with 
iodine,  also  carbo-iodide.  Mixture  of  sulphuric  ether  and  liq. 
anestheticus  Hollandi,  6 :4 ;  warm  albolene  and  menthol ;  iodide 
of  ethyl,  spirits  of  nitric  ether.  Stapler's  solution  for  vaporizer 
(camphor  menthol,  turpentine  and  albolene.  equal  parts  of  eachV, 
are  all  useful.  (8)  After  hemorrhage  proper  ventilation  or 
paracentesis  of  the  drum  is  needed  to  promote  absorption. 

['.  ///  Contraction  Tinnitus,  massage,  and  especially  electric- 
itv  for  the  offending  muscles,  is  indicated.  Tenotomy  may  aid  in 
relieving  the  contraction.  ( i )  Spasmodic  contractions  are  most 
helped   by  general   treatment.      Tinnitus   when   due  to   irregular 
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muscular  action  can  best  be  treated  by  counter-irritation  of  the 
pharynx  or  outer  surface  of  the  neck,  and  by  the  use  of  electricity 
good  results  are  obtained.  (2)  Contractions  and  shortenings 
require  local  treatment  to  relieve  the  source  of  irritation,  or  sec- 
tion of  the  tendon  can  be  tried.  (3)  Deficient  muscular  action 
and  paralyses  are  often  improved  by  Faradism  applied  with  an 
internal  electrode,  and  massage,  together  with  stimulants  and 
general  tonics. 

VI.  In  .Idhcsioii  Tinnitus,  inflation  and  massage  are  useful 
in  cases  of  deficient  nutrition,  or  impaired  action  due  to  adhesion 
and  contractions.  Tvlassage  can  be  applied  behind  the  angle  of  the 
jaw,  in  the  meatus  by  pneumatic  massage,  to  the  malleus  by  probe 
pressure,  or  by  the  finger  on  the  tragus  (Hommel  massage).  The 
absorption  of  the  adhesions  and  bands  may  be  stimulated  with 
electricit}-  (galvanism).  The  negative  pole  is  placed  on  the  ex- 
ternal meatus  or  in  the  mouth  of  the  Eustachian  tube,  which  is 
the  best  way.  Hot  air  or  hot  water  douche  to  the  meatus  and 
intratvmpanic  injections  of  irritating  substances  (gases  or 
fiuids)  are  useful.  The  best  procedure  is  to  excite  a  non-infec- 
tious inflammation  of  the  tympanum  by  inflating  the  tympanum 
with  a  vapor  of  albolene  and  chloroform.  15  to  20  per  cent. ;  or  of 
carbolic  acid,  10  to  15  per  cent.  The  operative  treatment  consists 
of  exploratory  incisions  of  the  drum  membrane,  freeing  all  adhe- 
sions which  can  be  reached  (  whether  of  the  malleus,  drum  mem- 
brane, stapes,  or  incus),  perhaps  even  the  removal  of  the  incus, 
malleus,  drum  membrane,  or  all  together,  followed  by  mobiliza- 
tion of  the  stapes.  I  have  known  good  results  to  follow  the 
removal  of  the  stapes  also. 

VII.  Fenestra!  Tinnitus  requires  inflation,  paracentesis,  or 
cutting  of  adhesions  and  removal  of  superabundant  tissue.  (T) 
In  cases  of  impaired  motion  of  the  stapes  and  membrana  rotunda. 
(2)  In  clogging  of  the  fenestra  by  products  of  inflammation, 
electricity  against  and  through  the  windows  has  seemed  to  hasten 
improvement. 

[V//.  Trauinatie  Tinnitus  requires  rest,  removal  of  the  for- 
eign bodies,  exudate  and  blood,  and  tlie  repair  of  the  wound 
belped  by  keeping  it  as  aseptic  as  possible  without  irritating  it. 

IX.  Meafal  Tinnitis  is  treated  by  remedies  appro]:)riate  to 
the  kind  of  dermatitis  present.  Collections  of  pus  are  evacuated 
with  a  knife  and  anrifeptic  treatment  applied.  (  i)  Eczemas  and 
irritation  from  scaly  skin  require  treatment  to  lessen  the  irritation. 
In   the   dry   form,   use  applications   of   lanoline.   or   lanoline   and 
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creoline — 2  to  3  minims  to  the  ounce.  The  following  prescrip- 
tions are  said  to  be  good  where  the  external  meatus  is  dry  and 
has  no  normal  secretion.  Their  use  relieves  the  condition  and 
produces  a  reflex  amelioration  of  the  tinnitus  : 

1}  Tine.  Ambrse 2.0 

Ether   sulph i  .00 

Glycerini  ( pure  )    12.00 

or      I>  Tine.  \'alerian    2.0 

Ether   acet 1 .0 

Glycerini  (pure  )    10.00 

S.  Paint  in  meatus. 

( 2 )  Accumulations  of  secretion  and  exudate  must  be  removed 
bv  syringe,  cotton  sticks,  or  forceps,  and  the  skin  treated  to  pre- 
vent their  recurrence.  (3)  Proper  ventilation  of  the  outer  sur- 
face of  the  drum  membrane  requires  keeping  the  meatus  patent. 

(4)  Xew  growths  and  hypertrophies  are  removed  with  knife, 
snare,  forceps,  chisel,  or  cauteries.  Roentgen  rays  and  radium 
have  proven  very  useful  in  superficial  rodent  epithelioma  and 
tubercular  alterations,  and  are  aho  of  use  in  various  infections. 
Morphological  obstruction  is  obviated  by  operation  or  dilatation. 

(5)  Foreign  bodies  are  removed  by  forceps  or  syringe. 

(b)  Reaction  tinnitus  requires  lessening  the  irritation  of  the 
tympanum  caused  by  conditions  or  substances  not  necessarily 
enough,  or  so  located  as  to  cause  defects  in  sound-conduction. 
These  may  be  fluid,  localized  swelling,  a  polyp,  or  foreign  bodies. 
Intratympanic  injections  of  hydrochlorate  of  cocaine.  5 — 8  gtt. 
of  2 — 5-per-cent.  solution,  are  sometimes  good  ;  and  the  counter- 
irritation  of  the  tube,  pharynx,  or  the  skin  may  be  usefifl. 

(3)  Sensorv  tinnittis.  Local  treatment  is  in  the  line  of  major 
surgery,  and  is  directed  to  the  removal  of  local  causes  of  irrita- 
tion which  usually  act  by  pressure.  These  may  be:  (a)  Inflam- 
matory, (b)  Hemorrhage,  (c)  Xew  growth,  (d)  Pressure 
from  without,  (e)  Pressu^'e  from  within.  Other  fornis  of  local 
treatment  are  of  little  avail.  But  counter-irritation  may  have 
some  effect.  In  tinnitus  from  anemia  of  the  head  the  patient 
should  sleep  with  the  head  low.  When  the  tinnitus  is  from  too 
much  blood  supply,  sleep  with  head  high. 

(a)  Xerve  tinnitus  gives  slightly  more  opportunity  for  local 
treatment  than  psychopathic  tinnitus.     It  can  sometimes  be  aided 
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by  electricity,  preferably  galvanism.  Electrolysis  against  and 
through  the  labyrinthine  windows  and  via  the  membranes  has 
been  thought  to  do  good.  Mbrating  tuning  forks,  used  from  one 
to  ten  minutes,  may  relieve  severe  attacks  of  tinnitus.  Use  low 
tones  for  high  pitched  tinnitus,  and  vice  versa. 

(I.)  In  peripheral  tinnitus,  if  caused  by  drugs,  they  should 
be  stopped.  Local  treatment  in  the  form  of  operative  interfer- 
ence is  sometimes  required  for  the  following  conditions :  Hemor- 
rhagic accumulation.  Exudates.  Inriammations.  Pressure 
from  without  is  treated  by  alleviation  to  the  sound-transmitting 
apparatus.  Pressure  from  within  is  best  treated  by  general  reme- 
dies. Cases  of  impaired  nerve  action  are  stimulated  with  elec- 
tricity (galvanic),  quinine,  strychnine,  etc. 

Lumbar  puncture  in  labyrinthine  cases  has  given  good  results 
(Babinski).  This  is  much  more  rational  than  pilocarpin,  but 
blood-letting  would  probably    do  as  well  and  not  be  so  unpleasant. 

(IL)  Trunk  tinnitus  can  sometimes  be  improved  by  removal 
of  tumors  pressing  on  the  nerves,  or  by  the  improvement  of  other 
pathological  conditions  at  the  base  of  the  skull.  (IIL)  Proximal 
tinnitus  and  (I\^)  Association  tinnitus  can  sometimes  be  helped 
bv  local  treatment  when  the  tinnitus  is  dependent  on  operable 
conditions. 

In  (b)  psvchopathic  tinnitus,  when  dependent  on  operable 
pathological  changes,  an  improvement  ma}-  follow  local  treatment 
of  these  intercranial  conditions.  (  i )  Inflammations  should  be 
treated  locally  with  antiphlogistic  remedies,  and  the  products  of 
inflammation  removed  by  drainage.  (2)  Xew  growths  are  re- 
moved by  surgical  means.  (3)  Pressure  from  within  or  from 
without  is  relieved  by  surgical  means,  as  in  a  depressed  fracture 
or  abscess. 

When,  in  cases  of  grave  tinnitus,  all  treatment  has  been  tried 
and  failed,  section  of  the  auditory  nerve  is  indicated  for  the  pur- 
pose of  producing  absolute  deafness  for  all  sounds  objective  and 
subjective;  when  the  source  of  the  tinnitus  can  be  located  peri- 
pherally to  the  proposed  point  of  section  and  when  hearing  by 
bone  conduction  is  unimpaired,  which  is  proof  positive  that  the 
function  of  the  auditory  nerve  and  roots  is  not  much  impaired 
and  therefore  not  the  seat  of  the  tinnitus. 

The  operations  done  on  the  auditory  nerve  for  the  relief  of 
tinnitus  have  been  a  failure  in  the  past  partly  because  the  cases 
selected  were  not  suitable  and  partly  on  account  of  the  methods 
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followed.  Cases  with  much  diminished  bone  conduction  are  not 
suitable  for  operation  because  the  seat  of  the  tinnitus  cannot  be 
definitely  located  in  any  special  part  of  the  course  of  the  auditory 
nerve,  its  roots  or  centers.  Three  routes  have  been  tried :  ( i ) 
\'ia  the  ordinary  cerebellar  route,  (2)  via  the  mastoid  process, 
and  (3)  via  the  cochlea.  There  is  another  route  more  safe  and 
sure  which  I  hope  to  describe  on  some  subsequent  occasion. 

SUMMARY   OF    CLASSIFICATION TINNITUS. 


II. 


Objective. 

(A)       VIBRATORY. 

I.     External: 

(a) 

Avascular. 

(b) 

Pharyngeal 

(c) 

Respiratory 

(d) 

^Muscular. 

2.     Internal: 

(a) 

Salpingeal. 

(b) 

Tympanic. 

Subjective. 

(A)       PHONETIC. 

I.     Exaural: 

(a) 

Mtal. 

(b) 

Diplacusic. 

2.     Endotic: 

(a) 

Circulatory. 

(b) 

Myotilitic. 

(c) 

Movement. 

(d) 

Somatic. 

(B)       NEUROTIC. 

I.     Peripheral: 

(a) 

Reflex. 

2.     Otic: 

(a) 

Conduction 

I. 

^^lyringeal. 

II. 

Tubal 

III. 

Ossicular. 

l\. 

Mucous. 

V. 

Contraction, 

VI. 

Adhesion. 

VII. 

Fenestral. 

VIII. 

Traumatic. 

IX. 

Meatal. 

(b) 

Reaction. 
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3.     Soisory:       (a)      Nerve-Tinnitus: 

I.  Peripheral. 

II.  Trunk. 

III.  Proximal. 

IV.  Associated, 
(b)      Psychopathic: 

I.  Central. 

II.  lUusional. 

III.  Hallucinational. 

I\'.  Delusional. 

DISCUSSION. 

Dr.  William  C  Bane  said  he  presumed  the  author  of  the  paper  left 
out  quite  a  good  deal  in  reading  it,  as  in  speaking  of  the  use  of  the 
galvanic  current  he  did  not  mention  the  strength  of  the  current.  The 
speaker  thought  this  was  important. 

Dr.  C.  R.  Holmes  said  the  subject  was  one  of  great  importance.  He 
was  sorry  the  author  was  obliged  to  skip  so  much  of  his  paper  on  account 
of  the  limitation  of  time.  He  should  certainh'  look  forward  to  reading 
the  paper  carefully  when  it  was  published. 

Dr.  Alfred  B.  Duel  said,  if  he  understood  the  essayist  correctly,  he 
stated  that  in  cases  in  which  tinnitus  persisted  in  spite  of  efforts  to  relieve 
it,  he  would  advise  operation  for  complete  deafness.  As  a  matter  of  fact, 
nearly  all  cases  which  were  encountered  that  had  chronic  catarrhal  deaf- 
ness had  marked  tinnitus,  which  was  never  completely  relieved.  He  would 
like  to  ask  die  author  if  it  was  his  intention  in  all  these  cases  to  render 
the  patient  deaf  by  relieving  the  tinnitus,  or  in  such  cases  in  which  the 
tinnitus  was  pronounced,  did  he  expect  the  patients  to  become  insane. 

Dr.  Bryant,  in  closing  the  discussion,  said  in  regard  to  the  remarks 
concerning  the  use  of  electricity,  he  used  the  galvanic  current,  and  where 
one  uses  the  larger  electrode  in  the  pharyngeal  end  of  the  tube,  he  could 
employ  as  much  current  as  the  patient  would  stand  without  any  bad  results. 

In  answer  to  Dr.  Duel's  question,  he  would  like  to  say  that  in  some 
cases  in  which  the  tinnitus  was  very  severe  he  would  not  hesitate  to  recom- 
mend the  radical  removal  of  the  auditory  nerve.  The  idea  was  that  in 
cases  in  which  the  noise  was  very  great,  disturbing  the  patient  mentally, 
and  where  insanity  was  threatened,  it  was  worth  while  to  take  any  risk. 
In  many  cases  the  tinnitus  might  be  only  a  slight  inconvenience. 
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PAPER : 

MALIGXAXT  GROWTHS  OF  THE   XOSE  AXD   XASO- 

PHARYXX. 


FREDERICK  C.   COBB,   M.D. 


Malignant  growths  of  the  nose  and  nasopharynx  may  be 
divided  into  several  classes.  We  have  the  sarcomata,  the  varieties 
of  which  are.  in  the  order  of  frequency,  spindle-cell  or  fibro- 
sarcoma, small  and  large  round-celled,  angio-sarcomata.  melano- 
sarcomata,  and  finally  the  giant-celled  variety.  The  endotheliomata 
form  a  second  and  comparatively  rare  class.  The  carcinomata. 
although  more  frequent  than  the  endotheliomata,  are  nevertheless 
far  less  so  than  the  sarcomata,  while  errors  in  diagnosis,  on  ac- 
count of  the  glandular  structure  of  the  benign  growths  of  the 
nose,  are  more  often  made.  Adenomata  or  adenofibromata.  can 
sometimes  only  be  distinguished  from  carcinoma  by  the  subse- 
quent clinical  history. 

It  is  an  interesting  question  whether  benignant  growths  may 
degenerate  into  malignant  ones,  as  has  frequently  been  claimed. 
The  evidence  is  conflicting ;  but  no  case  has  been  found  which 
distinctly  proves  such  hypothesis.  When  it  is  recollected  how 
frequent  are  the  cases  of  polypi  which  are  seen  in  the  nose,  and 
how  many  accessory  sinuses  opened  by  tlie  surgery  of  the  last 
few  years  contained  these  growths,  and  that  long-standing  sup- 
puration of  the  nose  and  ear  may  give  rise  to  them,  we  can  hardly 
credit  the  supposition  that  degeneration  follows  benignant 
growths. 

^lany  of  the  sarcomata  occur  in  the  young  in  whom  polypi  are 
very  rare.  Most  of  us  have  removed  polypi  from  the  same  per- 
sons for  many  years  in  succession,  and  I  cannot  find  any  cases  of 
malignancy  fesulting  either  in  my  own  practice  or  that  of  my 
friends.  From  a  clinical  standpoint  I  believe  that  the  presence  of 
sarcoma  and  malignant  growths  near  the  seat  of  benign  tumors 
has  been  an  accident  rather  than  a  degeneration. 

Sarcoma  of  the  nose  manifests  itself  usually  in  a  dark-red  poly- 
poid mass,  bleeding  easily  when  touched  with  the  probe.  The 
pedicle  of  this  growth  is  broad  and  thick,  while  the  texture  of  the 
polyp  is  soft  and  friable.  Secretion,  when  ulceration  sets  in,  may 
be  purulent  and  often  offensive,  or  there  may  be  no  odor  and  very 
little  secretion. 
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A  tendency  to  push  outward  the  bony  nasal  wall,  with  the  re- 
sulting frog-faced  deformity,  is  often  present.  Whether  or  not 
this  deformity  occurs,  the  sarcoma  tends  to  absorb  the  bone  on 
which  it  presses,  and  appears  through  the  aperture  as  a  rounded 
swelling  on  the  outside  of  the  face,  or  if  in  the  antrum,  on  the 
upper  face  or  check,  or  even  in  the  mouth. 

Hemorrhage  from  the  nose  is  not  an  infrequent  symptom  of 
the  growth.  If  in  the  accessory  sinuses,  enough  of  the  growth 
may  appear  in  the  nose  to  make  the  nature  of  the  disease  clear; 
but  antral  cases  are  often  encountered  having  no  sign  except  sup- 
puration to  call  attention  to  the  disease.  In  cases  where  sarcoma 
is  located  in  the  antrum,  it  may  and  often  does  extend  to  the 
ethmoid  cells  without  showing  any  signs  of  the  growth  in  the 
nose. 

An  anemic  condition  frequently  accompanies  sarcomatous 
growths,  so  that  pallor,  mouth-breathing  and  the  peculiar  widen- 
ing of  the  face  should  always  make  us  suspicious.  Carcinoma,  on 
the  other  hand,  is  less  apt  to  be  pedunculated  and  breaks  dowm  and 
ulcerates  almost  as  fast  as  it  occurs,  so  that  foul  odor  becomes  a 
prominent  symptom. 

The  diagnosis  of  malignant  growths  of  the  nose  may  be  divided 
into  three  classes : 

1.  Diagnosis  between  malignant  and  benignant. 

2.  Diagnosis  between  different  forms  of  malignant  disease. 

3.  Diagnosis  of  malignant  from  tubercular  and  syphilitic 
lesions. 

The  first  class,  or  benignant  growths,  comprises  principally 
polypi,  fibromata  and  cysts,  and  sometimes  offers  considerable  dif- 
ficulties clinically.  Polypi  which  have  grown  again  after  one  or 
two  removals  become  so  changed  in  color  and  consistency  that  the 
diagnosis  is  at  times  doubtful.  In  such  cases  the  appearance  of 
marked  bleeding,  the  alteration  of  the  shape  of  the  nose,  foul  odor, 
anemia  or  cachexia,  should  awaken  suspicion,  which  would  be 
confirmed  by  evidence  of  absorption  of  bone  or  pressure.  Prac- 
tically, bleeding  and  cachexia  form  the  most  reliable  tests.  Nor  is 
the  microscopical  examination  always  a  safe  guide,  for  I  have  seen 
recurrent  polypi  with  a  great  infiltration  of  round  cells  mistaken 
for  a  sarcoma  by  a  pathologist  of  wide  experience.  And  if  nasal 
polypi  of  the  fibroid  type  lead  to  errors  in  diagnosis,  the  naso- 
pharyngeal growth  is  even  more  difficult  to  distinguish  clinically 
from  sarcoma,  and  only  the  extensive  bleeding  which  results  from 
the  attempt  at  removal  of  a  portion  or  the  whole  of  the  growth 
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may  serve  as  a  warning-.  It  should  always  be  remembered  that 
certain  portions  of  a  tumor  may  not  contain  evidences  of  malig- 
nancy, and  that  the  larger  the  piece  given  to  the  microscopist  the 
more  reliable  will  be  his  diagnosis.  And  here  let  me  urge  that 
the  clinician  afford  the  pathologist  the  aid  of  the  clinical  symptoms, 
such  as  cachexia,  absorption  of  bone  and  evidence  of  necrosis, 
since  the  interpretation  of  the  results  given  by  microscopy  is  often 
a  matter  of  judgment  rather  than  of  absolute  accuracy. 

Cysts  of  the  middle  turbinate  will  sometimes  attain  such  pro- 
portions that  the  suspension  of  malignancy  may  be  entertained. 
The  bony,  yet  elastic,  feeling  communicated  to  the  probe,  together 
with  the  absence  of  cachexia  and  hemorrhage,  will  serve  to  dis- 
tinguish these  growths  from  the  malignant  type.  From  each  other 
the  various  forms  of  malignant  growths  differ  sometimes  so 
sharply  that  the  diagnosis  is  easily  made.  The  sarcomata,  al- 
though tending  to  press  apart  and  absorb  the  nasal  bones,  are  sel- 
dom accompanied  with  the  destruction  so  characteristic  of  the  car- 
cinoma, which  gives  us  the  intensely  offensive  necrotic  odor.  Nor 
is  the  bleeding  usually  so  severe  on  probing  the  carcinoma  as  is 
the  case  with  sarcoma ;  while  in  the  former  a  hard,  resistant  feel- 
ing takes  the  place  of  the  soft  and  spongy  one  given  by  the  latter. 
Sarcoma  is  a  process  of  growth  and  absorption,  while  in  carcinoma 
new  growth  and  destruction  go  hand  in  hand.  Foul  odor  in 
sarcoma,  except  in  rare  cases,  is  not  found,  but  in  carcinoma  is 
common. 

From  tuberculosis  and  syphilis  the  diagnosis  of  malignant 
growths  is  sometimes  extremely  difficult.  Both  present  similar 
rounded  swellings,  both  recur  on  removal,  both  become  ulcerated 
and  give  off'  a  foul  discharge,  both  cause  cachexia.  Careful  exam- 
ination of  the  lungs  for  tuberculosis,  and  examination  microscop- 
ically of  pieces  of  the  growth,  are  our  only  reliable  tests  for  the 
one,  while  examination  of  the  second  and  syphilitic  treatment  will 
quickly  clear  up  the  diagnosis  of  the  other.  In  all  doubtful  nasal 
growths  these  two  should  be  considered  and  eliminated. 

Other  tumors,  such  as  bleeding  polypus  of  the  septum  may  be 
confused  with  sarcoma,  but  are  characterized  by  small  pedicles, 
while  the  sarcoma  has  a  broad  base  of  insertion.  Foreign  bodies 
in  the  nose  and  rhinoliths  may  give  us  the  foul  odor  and  discharge, 
but  cleaning  and  probing  will  promptly  clear  up  the  diagnosis. 

New  growths  in  the  accessory  sinuses  will  often  show  absorp- 
tion of  the  walls  and  projection  of  some  portion  of  the  tumor  into 
the  nasal  passage.     The  writer  has  encountered  cases  where  the 
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diagnosis  was  only  made  on  opening  the  cavity  under  the  behef 
that  he  was  deahng  with  empyema. 

The  prognosis  of  malignant  growths  in  the  nose  and  nasal 
phar\Tix  is  almost  universally  bad  under  all  forms  of  treatment 
known  at  present. 

I  find  in  the  records  of  the  hospital  eleven  cases  of  sarcoma  of 
the  nose.  In  two  of  the  earlier  ones  no  details  of  the  pathological 
examination  were  recorded ;  three  were  fibro-sarcoma,  four  round- 
celled,  one  osteoid  and  one  myxosarcoma.  The  operations  done 
varied  from  removal  by  evulsion  in  the  early  cases  to  excision  of 
the  upper  jaw  in  the  later  ones.  In  only  the  earlier  cases  do  we 
find  the  report  "cured,"  and  these  were  by  evulsion  and  before 
careful  examination  was  made  by  the  rhinologist.  Even  the  cases 
most  radically  operated  upon  showed  signs  of  the  regrowth  almost 
before  leaving  the  hospital.  In  several  cases  the  tumor  is  noted 
as  extending  to  the  cribriform  plate,  or  the  pre-vertebral  muscles 
of  the  pharynx.  One  case,  a  boy,  operated  on  for  recurrence, 
died  six  hours  after  operation,  from  exhaustion  following  ex- 
tensive bleeding  occurring  during  the  operation.  In  private  prac- 
tice three  cases  seen  have  all  resulted  unfavorably,  although  op- 
erated upon  by  the  best  surgeons  and  by  the  most  radical  methods. 

Sarcoma  especially  invades  the  ethmoid  cells  (anterior  and 
posterior),  the  orbit  and  cribriform  plate,  and  cannot  be  followed 
to  its  limit  in  most  cases.  The  hemorrhage  is  terrific,  and  is  a 
further  bar  to  a  fidl  and  conscientious  removal  of  all  malignant 
tissue.  Recurrence  is  very  rapid,  a  few  months  rendering  the 
condition  almost  as  bad  as  before  operation. 

Treatment :  Removal  by  intransal  method  as  a  palliative  meas- 
ure may  be  advised  where  some  indication  prevents  operation  by  a 
more  radical  method.  Where  such  method  is  resorted  to  the  gal- 
vano-cauter}"  wire  loop  is  probably  the  safest  instrument ;  although 
the  cold  wire  snare,  if  carefully  and  slowly  used,  may  be  recom- 
mended. The  success  attending  the  major  operations,  such  as  ex- 
cision of  the  jaw.  is  very  far  from  encouraging,  yet  operation  may 
be  resorted  to  as  a  forlorn  hope,  or  to  relieve  the  urgency  of  some 
of  the  symptoms.  There  always  remains  a  faint  possibility  of 
success,  although  the  prognosis,  even  with  the  most  radical  opera- 
tions, is  extremely  doubtful.  These  tumors  usually  extend  far 
deeper  and  higher  in  the  nasal  cavities  than  is  supposed  before 
operation,  and  any  operation  recommended  should  be  the  one 
giving  access  to  the  greatest  extent  of  nasal  tissue. 

Where  the  growth  is  bilateral  Ollie's  operation,  which  consists 
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in  sawing  through  the  nasal  bones  and  turning  the  nose  forward 
upon  the  face,  gives  one  a  very  clear  view  of  the  ethmoid  region 
and  upper  portion  of  the  nose. 

Xo  operation  should  be  done  without  a  careful  consideration  as 
to  whether  the  patient  can  stand  the  severe  hemorrhage  which  is 
likelv  to  result. 


PAPER : 

.AIALIGXAXT   GROWTHS   OF   THE    AlOUTH   AXD 
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The  laryngologist,  with  his  well-developed  habit  of  locating 
and  treating  circumscribed  lesions  in  the  upper  air  tract  as  local 
affections,  may  very  easily  fall  into  the  error  of  considering  malig- 
nant neoplasms  which  may  develop  in  this  area  in  the  same  light. 
The  local  manifestations  of  carcinoma  and  sarcoma  in  the  mouth 
and  pharynx  are  by  no  means  the  vital  factor  in  the  consideration 
of  this  question :  it  is  to  the  liberal  distribution  of  the  lymphatic 
vessels  and  their  glandular  adnexa  in  these  areas  that  so  great  a 
mortality  is  due,  and  this  often  makes  even  radical  operative  inter- 
ference ineffective.  When  a  malignant  neoplasm  in  the  pharynx 
has  been  well  developed  the  entire  anatomical  zone  surrounding 
such  a  growth,  including  numerous  lymphatic  vessels  and  glands 
and  important  blood-vessels,  may  be  rapidly  involved. 

In  the  light  of  recent  pathological  research,  it  has  been  noted 
that  carcinoma  cells  have  been  found  in  lymphatic  vessels  leading 
from  cancerous  lymphatic  glands  directly  connected  with  primary 
neoplasms  in  the  pharynx  and,  as  such,  oft'er  a  most  substantial 
proof  of  the  serious  and  often  fatal  role  of  the  lymphatic  system 
in  its  association  with  such  neoplasms  and  its  importance  as  a 
metastatic  agency. 

The  Importance  of  Early  Diagnosis. — Too  much  stress,  there- 
fore, cannnot  be  laid  on  the  importance  of  an  early  diagnosis,  and 
on  this  alone  the  life  of  the  patient  often  depends.  This  is  the 
vital  issue  of  malignant  growths  in  all  of  the  areas  of  the  upper 
respiratory  tract,  and  especially  is  this  true  of  the  tissues  of  the 
mouth  and  pharynx  because  of  their  being  literally  imbedded  in 
the  lymphatic  system.  I  can  best  illustrate  the  value  of  prompt 
operative  interference  and  microscopic  diagnosis  by  a  report  of  the 
following  case : 
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S.  L.,  white,  female,  age  twenty-three,  presented  herself  at  my 
clinic  in  the  out-patient  department  of  the  Jewish  Hospital  of  St. 
Louis.  A  small  papilloma-like  growth  was  seen  on  the  tip  of  the 
dorsum  of  the  tongue,  about  a  quarter  of  an  inch  from  the  edge 
and  in  the  median  line.  The  patient  hatl  first  noticed  this  little 
growth  about  three  months  ago,  and  her  only  complaint  was  that 
it  annoyed  her  at  times  when  the  little  mass  came  in  contract  with 
the  teeth. 

The  growth  was  irregular  in  shape,  about  one-half  cm.  in  its 
longest  diameter,  and  extending  one-cjuarter  cm.  above  the  mu- 
cous surface  of  the  tongue.  The  surface  was  irregular,  and  I  as- 
sumed that  it  was  probably  a  papilloma  developed  from  the  filli- 
form  papillc'e.  I  excised  the  growth  with  a  small  knife  and  forceps 
by  a  "\  "-shaped  excision.  Bleeding  was  profuse,  and  was  grad- 
ually checked  by  an  application  of  a  bead  of  pure  chromic  acid.  I 
placed  the  specimen  in  a  small  vial  with  alcohol  and  carried  it  in 
my  vest-pocket  for  about  a  week,  expecting  to  make  the  stain 
sections  of  an  interesting  typical  papilloma  of  the  tongue.  Xot 
finding  leisure,  I  handed  the  specimen  to  Dr.  R.  B.  H.  Gradwohl, 
and  was  greatly  surprised  a  few  days  later  to  receive  the  follow- 
ing report  of  the  examination  of  this  specimen : 

"Microscopic  examination  of  the  specimen  submitted  to  me  reveals 
numerous  cancerous  elements.  The  specimen  was  fixed  in  formalin,  hard- 
ened in  rising  strengths  of  alcohol  and  imbedded  in  celloidin.  To  the 
naked  eye  it  appeared  to  be  a  small  papilloma.  Sections  showed  connective 
tissue  with  nests  of  epithelial  cells  irregularly  arranged.  Diagnosis, 
epithelioma.  R.  H.  B.  Gradwohl,  M.D." 

I  have  a  slide  of  it  here  for  your  inspection.  I  regret  to  say 
that  1  have  temporarily  lost  track  of  the  patient,  but  hope  to  trace 
her  again.  The  growth  was  removed  ten  months  ago.  This  is  an 
object  lesson  illustrative  of  prompt  diagnosis  even  in  an  unsus- 
pected case,  and  requires  no  further  comment. 

The  Farorahic  Conditions  of  the  Pharynx  for  the  Dcz-clopinent 
of  Malignant  Xeoplasjns. — The  anatomical  and  physiological 
character  of  the  mouth  and  pharynx  afifords  most  favorable  condi- 
tion for  the  development  of  malignant  neoplasms,  and  especially  of 
the  carcinoma  group.  As  carcinoma  in  its  manifold  forms  de- 
pends on  the  undue  and  pathological  proliferation  of  epithelial 
cells,  and  tissues,,  and  as  the  pharyngeal  cavity  afifords  a  greater 
variety  of  epithelial  tissues  than  may  be  found  in  any  other  mu- 
cous cavity  of  the  body,  the  frequency  of  development  of  such 
neoplasms  here  may  be  rationally  accounted  for.  Then,  too,  must 
be  considered  the  frequency  of  bacterial  infection  in  the  pharynx. 
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It  is  claimed  that  constant  or  recurring  irritation  or  ulceration  of 
a  tissue  is  an  important  factor  in  the  etiology-  of  cancer.  A  faucial 
tonsil,  exposed  to  repeated  attacks  of  follicular  inflammation  and 
ulceration,  may  perhaps  be  classed  under  this  head.  The  smoker's 
pipe-stem  and  its  constant  friction  against  the  surface  of  the 
tongue  has  been  occasionally  quoted  as  a  source  of  mechanical  ir- 
ritation which  might  have  a  bearing  on  such  etiology.  The  im- 
moderate use  of  tobacco  and  alcohol,  and  ulceration  and  cicatriza- 
tion produced  by  syphilis  and  carious  teeth,  have  also  received 
recognition  in  our  search  for  an  irritating  cause  of  cancer. 

Statistically,  the  relative  frequency  of  carcinoma  and  sarcoma 
in  the  pharyngeal  cavity  to  those  found  elsewhere  may  be  ex- 
pressed in  the  proportion  of  about  i  to  10.  as  evidenced  by  the 
following  data : 

Jessett  has  collected  from  various  papers  4,600  cases  of  cancerj 
of  which  400  were  cancer  of  the  tongue,  i.e.,  about  85^  per  cent. 
In  England  and  Wales,  Butlin  reports  in  a  total  number  of  deaths 
from  cancer,  24,443  cases,  550  of  cancer  of  the  tongue.  157  cancer 
of  the  mouth,  and  301  cancer  of  the  pharynx.  The  proportion  of 
males  to  females  was  as  267  to  49.  This  proportion  is  further 
elaborated  in  the  tables  of  Jessett,  Whitehead.  Barker.  Gurlt. 
Czerny.  Kocher,  Paget  and  Bruns. 

Orga}is  Involved;  the  Character  and  Frequency  of  the  Xeo- 
plasms. — Of  the  special  organs  of  the  mouth  and  pharyngeal  cav- 
ity and  the  frequency  of  their  involvement  by  malignant  neo- 
plasms, we  name  in  order  the  tongue,  faucial  tonsil,  uvula,  soft 
palate  and  lingual  tonsil. 

The  Tongue. — Cancer  of  the  tongue  occurs  at  the  rate  of  one 
in  every  forty  cases  of  carcinoma.  It  is  gratifying  to  note  that 
with  the  introduction  of  more  radical  forms  of  operation  and 
promptness  in  recognition  of  this  neoplasm  the  per  cent,  of  cures 
following  radical  extirpation  has  increased  from  8  per  cent,  prior 
to  1885  to  32  per  cent,  since  then,  as  indicated  in  the  statistics  of 
Butlin.  \\'hitehead.  Kocher  and  Kroenlein. 

Billroth  states  that  epithelioma  is  the  only  type  of  malignant 
tumor  that  attacks  the  tongue  primarily.  There  are,  however, 
several  well-authenticated  cases  of  sarcoma  reported  in  the  last 
decade.  Butlin  records  a  case  of  small  round-celled  sarcoma  in  a 
man  of  forty,  without  previous  syphilis.  Dunham  reports  a  case 
of  large-celled  sarcoma  of  the  tongtie  in  an  habitual  smoker  of  61. 
Barling,  in  1896.  operated  on  a  case  of  small  round-celled  sarcoma, 
and  patient  was  alive  three  and  one-half  years  after  operation. 
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Butlin  divides  sarcoma  of  the  tongue  into  three  classes : 

(a)  Sarcoma  of  a  relatively  benig^n  character,  arising  in  the 
muscular  substance  of  the  tongue,  causing  a  smooth  elevation  of 
one  or  both  sides,  \vithout  glandular  enlargement. 

(b)  Malignant  sarcoma  involving  glands,  recurring  and  re- 
(|uiring  more  than  one  ojieration  ;  or  recurring  and  spreading  to 
the  glands  in  the  neck,  ultimately  terminating  fatally.  These  are 
microscopically  usually  of  the  spindle-cell  variety. 

(c)  Small  round-celled  sarcoma  or  lympho-sarcoma  at  the 
base  of  the  tongue,  always  followed  b\-  recurrence,  no  matter  how 
extensive  the  operation. 

(h)  Faitcial  Tonsil. — Primary  carcinoma  of  the  fauces,  and 
especially  of  the  faucial  tonsil,  is  exceedingly  infrequent.  Gurlt 
reports  but  six  cases  of  primary  cancer  of  the  tonsil  in  a  total  of 
11,131  cases  of  cancer.  About  125  authentic  cases  of  carcinoma 
of  the  tonsil  have  been  thus  far  reported. 

Differential  Diag)iosis. — The  detennination  of  a  primary 
malignant  growth  located  in  the  faucial  tissues  requires  minute 
and  careful  diagnosis,  and  in  a  number  of  reported  cases  has 
proven  almost  as  difficult  a  problem  as  the  question  of  the  substan- 
tiation of  primary  tuberculosis  of  the  larynx.  Because  of  the 
rapid  infiltration  and  invasion  of  adjacent  tissues,  diagnosis  of 
primary  neoplasms  of  the  faucial  tonsil  must  be  made  in  the  early 
development  of  the  growth.  [Microscopic  examination  of  the  sus- 
pected growth  should  be  made  at  the  earliest  possible  opportunity, 
and  it  should  be  here  observed  that  it  is  often  a  matter  of  extreme 
difficulty  to  the  pathologist  to  differentiate  a  syphiloma  in  the 
stage  of  an  ulcerated,  broken-down  gumma  from  carcinoma,  or 
even  round-celled  sarcoma  of  the  tonsil ;  especially  is  this  true  if 
the  section  is  taken  after  ulceration  has  developed.  In  removing 
a  portion  of  the  growth  for  microscopic  examination  this  fact 
should  be  borne  in  mind,  and  the  section  should  not  include  the 
ulcerated  portion. 

Carcinomatovis  invasion  is  so  rapid  that,  unless  a  case  is  seen 
early,  all  of  the  tissues  of  the  pharynx  and  the  lymphatic  areas 
of  the  neck  may  be  involved,  and  the  original  site  of  the  primary 
neoplasm  will  be  determined  with  much  difficulty.  The  entire 
course  of  a  carcinomatous  invasion  of  the  pharynx  has  been  vari- 
ously estimated  from  inception  to  death  at  from  six  to  twenty 
months.  The  following  picture  of  the  development  of  carcinoma 
of  the  faucial  tonsil  is  graphically  described  by  Gibb :  "The  tonsil 
first  presents  a  dark  red  appearance  with  a  grayish-white  spot  in 
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the  center.  The  vehim,  posterior  wall  of  pharynx  and  all  sur- 
rounding tissues  of  the  afifected  side  are  hyperemic.  The  growth 
of  this  projecting  mass  is  exceedingly  rapid ;  within  a  month  it  ex- 
ceeds the  confines  of  the  tonsil  and  spreads,  cauliflower-like,  over 
the  surrounding  tissue.  At  this  period  there  is  no  ulceration. 
though  there  is  excessive  vascularity.  How  unlike  syphilis,  with 
which  it  is  most  likely  to  be  confounded  ! 

"Within  three  months  ulceration  of  the  surface  of  the  mass 
takes  place.  This  process  is  peculiar  and  characteristic.  The  ulcer 
is  not  deep,  causing  a  gouged-out  appearance  of  the  mucous  mem- 
brane, as  in  other  ulcerative  diseases.  It  seems  like  a  destruction, 
first,  of  the  most  pominent  portion  of  the  growth  and  breaking 
down  of  the  adjoining  tissues.  As  fast  as  the  tissues  or  the  mar- 
gin of  the  growth  melt  away  the  disease  spreads  over  the  part. 
While  there  is  undoubtedly  a  loss  of  normal  tissue,  the  appearance 
presented  is  a  substitution  of  an  abnormal  tissue  in  excessive 
quantity  in  place  of  the  normal  tissue.  The  growth  spreads 
rapidly  to  the  surrounding  tissues,  ignoring  anatomical  bound- 
aries and  attacking  everything  in  its  way.  It  very  early  involves 
the  velum  and  the  posterior  pharyngeal  wall,  extending  upwards- 
into  the  nasopharynx  and  downwards,  involving  the  sides  of  the 
tongue  and  the  inner  surface  of  the  jaw.  The  destruction  and 
discharge  of  the  dead  tissue  is  accompanied  by  a  more  or  less  free- 
secretion  and  a  very  disgusting  and  penetrating  odor." 

Sarcoma  of  the  tonsil  is  not  as  infrequent  as  carcinoma. 
Arslan,  in  a  collected  series  of  no  cases  of  neoplasm  of  the 
faucial  tonsil,  regards  sarcomata  as  the  most  frequent  of  the 
malignant  types.  The  round-celled  lympho-sarcoma  is  the  micro- 
scopic form  most  frequently  encountered.  It  is  the  round-celled 
sarcoma  of  the  tonsil  which  may  be  so  readily  mistaken  for  car- 
cinoma, or  sometimes  for  benign  infiltration  and  repair  tissue,  even 
by  careful  microscopic  examination. 

In  the  early  stage  of  development  sarcoma  of  the  tonsil  may 
closely  resemble  a  simple  hypertrophy  of  this  tissue.  The  rapidity 
of  growth,  the  characteristic  lancinating  pain  and  unilateral  in- 
volvement, will  soon  afford  an  easy  differentiation  from  simple 
hypertrophy.  Macroscopically.  there  is  also  a  homogeneous  sur- 
face appearance  of  the  tonsil,  with  obliteration  of  the  lacunae. 

Being  of  the  connective  tissue  type,  sarcoma  has  not  the  same- 
tendency  to  rapid  invasion  of  the  adjacent  tissues  as  is  so  char- 
acteristic of  carcinoma.  When  ulceration  has  begim  the  macro- 
scopic differentiation  between  the  sarcoma  and  carcinoma  is  ex- 
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tremely  difficult.  If  seen  in  the  ulcerative  stas:e  carcinoma  or 
sarcoma  of  the  tonsil  may  be  mistaken  for  syphiloma.  Even  the 
microscopic  appearance  of  syphiloma,  with  its  round-celled  infil- 
tration, closely  resembles  sarcoma  or  carcinoma  of  the  tonsil  in 
the  ulcerative  stage.  If  there  is  the  slightest  doubt  of  a  definite 
diagnosis  as  between  malignancy  and  syphilis,  it  is  conservative 
and  rational  to  order  early  anti-syphilitic  therapy. 

Lupus,  though  of  exceedingly  rare  occurrence  in  the  pharynx, 
may  be  mistaken  for  these  several  malignant  neoplasms.  Clin- 
ically, lupus  is  a  slowly-developing  process,  and  usually  associated 
with  corresponding  lesions  of  the  skin.  The  pathological  process 
in  lupus  consists  of  a  breaking  down  and  absorption  of  tissue  with 
little  or  no  ulceration,  rather  than  of  intense  hyperplasia,  rapid 
destruction  and  vicious  ulceration.  Another  important  differen- 
tial factor  is  the  role  of  the  lymphatic  system.  In  sarcoma  there  is 
a  tendency  to  limitation  of  the  growth  to  the  connective  tissues 
of  the  organ  which  is  attacked,  and  a  comparatively  slow  involve- 
ment of  the  lymphatics.  In  carcinoma  the  entire  system  of  lym- 
phatic glands  of  the  head  and  neck  are  most  rapidly  included  in 
the  development  of  the  growth. 

Tuberculosis  of  the  pharynx  might  also  be  mentioned  as  an 
ulcerative  lesion  to  be  considered  in  differential  diagnosis.  Pri- 
mary tuberculosis  of  the  pharynx  is  an  exceedingly  rare  condition, 
and  is  characterized  by  a  shallow  ulceration,  with  viscid  muco- 
purulent secretion.  Such  an  ulcer  does  not  penetrate  deeply  into 
the  tissues,  confining  itself  to  the  mucous  membrane  and  showing 
ill-defined  margins.  Pulmonary  and  laryngeal  manifestations  of 
tuberculosis  soon  become  evident ;  the  typical  hyperpyrexia  is  pres- 
ent, and  the  diagnosis  is  microscopically  substantiated  by  the 
presence  of  giant  cells  and  tubercle  bacilli  in  the  lesion  and  tuber- 
cle bacilli  in  the  sputum. 

(c)  Soft  Palate  and  Uvula. — The  development  of  primary 
epithelioma  of  the  uvula  is  of  very  rare  occurrence.  Lennox 
Browne  reports  but  one  case  of  such  a  neoplasm  occurring  in  this 
location.  Walker  Downie  also  reports  a  case  of  primary  epitheli- 
oma of  the  uvula,  the  growth  involving  only  the  uvula  and  the 
free  portion  of  the  soft  palate.  Removal  was  successfully  ef- 
fected under  local  anesthesia,  and  no  recurrence  has  been  reported 
in  about  two  years.  As  the  uvula  is  not  so  intimately  connected 
with  lymphatic  tissues  as  is  the  faucial  area,  a  free  excision  of 
such  a  neoplasm,  if  promptly  done,  offers  a  more  favorable  prog- 
nosis. 
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Oppenheimer  reports  a  case  of  primary  epithelioma  of  the 
uvula  of  typical  microscopic  character.  In  each  of  the  three  cases 
here  reported  the  patients  were  males,  respectively  of  48,  56  and 
81  years  of  age. 

Carcinoma  of  the  uvula  or  soft  palate  has  its  origin  in  the 
muciparous  glands  found  in  this  tissue.  Carcinoma  of  the  soft 
palate  is  usually  primary,  and  in  many  cases  limited  to  the  soft 
palate,  although  occasionally,  late  in  the  disease,  it  does  extend  to 
the  adjacent  structures.  Braden  Kyle  states  that,  "A  peculiarity 
of  carcinoma  in  this  location  is  that  on  its  removal  there  is  an 
early  recurrence."  This  is  scarcely  substantiated  by  the  cases 
above  cited  of  primary  epithelioma  of  the  uvula.  If  the  ten- 
dency of  carcinoma  to  spread  depends  much  on  the  location  of  the- 
invasion  and  on  the  proximity  of  tissue  favoring  rapid  cell  pro- 
liferation, it  is  reasonable  to  conclude  that  where  glandular  and 
lymphatic  elements  are  least  numerous  and  where  it  has  been  clini- 
cally observed  that  the  spread  of  the  growth  is  less  rapid,  as  is  the 
case  in  carcinoma  of  the  soft  palate  and  uvula,  it  seems  but  a 
rational  conclusion  that  a  recurrence  after  a  radical  removal  of 
epithelioma  would  ht  less  frequent.  Surgically,  it  is  also  much- 
easier  to  remove  malignant  tissue  of  the  soft  palate  than  similar 
tissue  involving  the  lateral  areas  of  the  pharynx. 

An  important  pathological  question  which  is  occasionally  en- 
countered in  neoplasms  of  the  soft  palate  is  a  transition  of  an  ap- 
parently benign  growth  to  that  of  a  malignant  type.  [Melville 
Black  reports  an  unusually  large  papillomata  of  the  soft  palate  in 
a  girl  of  eleven  years  of  age,  the  mass  nearly  filling  the  opened 
mouth.  The  growth  was  removed,  and  recurred  one  month  later. 
There  were  constant  recurrences  in  spite  of  frequent  removal,  the 
actual  cautery,  injections  of  formalin  solution  and  application  of 
lactic  acid.  Within  three  months  after  the  first  microscopic  exam- 
ination, the  pathologist  reported  the  neoplasm  to  be  a  large  round- 
celled  sarcoma. 

I  offer  a  preliminary  report  herewith,  of  a  case  from  my  pri- 
vate practice,  occurring  during  the  past  month;  E.  A.,  age  45 
years,  a  man  of  unusually  good  health  and  habits,  was  operated 
for  a  cartilaginous  spur  of  the  nasal  septum.  I  casually  observed 
a  small  growth  about  one-half  cm.  in  diameter,  pear-shaped  and 
pedunculated,  attached  to  the  free  border  of  the  soft  palate,  right 
side,  half  way  between  the  edge  of  the  uvula  and  posterior  pillar 
of  the  fauces.  The  growth  had  been  present  for  twenty  years,. 
and  had  never  caused  the  patient  the  slightest  discomfort.  Never- 
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thcless.  I  urged  its  removal  because  1  thouglit  it  did  not  belong 
there.  Microscopic  examination  revealed  a  papilloma  with  sus- 
picious round-celled  infiltration.  I  am  not  ready  to  discuss  the 
microscopical  pathology  of  this  specimen  until  a  more  careful 
examination  has  been  made,  and  the  opinion  of  other  pathologists 
has  been  given.  It  is  possible  that  here  too  we  are  dealing  with 
a  papilloma  of  the  soft  palate,  slowly  undergoing  some  form  of 
malignant  degeneration.  This  raises  the  important  question : 
"Does  undue  or  unnecessary  interference,  either  of  surgical  form 
or  chemical,  electric  or  actual  cautery,  predispose  to  more  rapid 
development  or  even  recurrence  of  such  a  neoplasm?  Or,  as  has 
been  generally  admitted  that  mechanical  irritation  or  even  the  ir- 
ritation of  ulceration  and  cicatrization  of  a  tissue  may  actually 
cause  the  development  of  a  malignant  growth,  is  it  possible  that 
our  zeal  and  energy  in  surgery  may  actually  be  responsible  for 
the  creation  of  a  carcinomatous  or  sarcomatous  lesion  in  a  tissue 
which  showed  no  absolute  evidence  of  its  existence?" 

Therapy. — There  are  but  two  courses  of  treatment  open  for 
consideration  at  the  present  time,  (i)  The  X-Ray  and  Radium 
.treatment.      (2)   Tne   radical   operative   removal. 

The  X-Ray  and  Radium  therapy  is  still  so  much  in  the  ex- 
perimental stage,  that  definite  results  cannot  yet  be  recorded.  If 
the  brilliant  possibilities  for  the  use  of  such  a  therapy  be  realized 
and  the  numerous  preliminary  reports  of  remarkable  improve- 
ments and  cures  can  be  substantiated,  then  the  X-Ray  and 
Radium  light  will  olTer  us  an  ideal  solution  of  this  grave  problem. 
Lentil  then,  we  must  content  ourselves  with  radical  excision  and 
dissection  of  the  involved  tissues,  and  of  all  adjacent  structures 
which  threaten  metastasis. 

Enucleation  of  a  faucial  tonsil  alone  even  in  the  earliest  pos- 
■sible  stages  of  malignancy  is  not  sufficient  to  safeguard  the  pa- 
tient against  recurrence.  Crile  says,  "A  mere  enucleation  of  a 
gland  or  tissue  can  no  longer  be  regarded  as  an  etTective  surgical 
procedure.  To  insure  a  complete  extirpation  of  a  carcinomatous 
aftection.  it  is  necessary  to  remove  not  only  the  aflfected  area  and 
its  lymphatic  glands,  but  also  the  intervening  tissues.  The  entire 
anatomical  zone  in  which  the  lymphatic  vessels  course  and  in 
which  the  glands  lie,  must  be  removed  en  masse.  For  a  radical 
'dissection,  the  arteries,  vein  and  nerve  are  entirely  separated,  and 
lie  directly  on  the  muscular  bed  without  the  intervention  of  any 
•fascia.  In  all  cases,  the  removal  of  the  lymphatic  glands  and 
vessels  in  the  region  of  possible  metastases  should  be  none  the 
Hess  vigorouslv  done  than  in  cancer  of  the  breast." 
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Here  is  the  opportunity  and  justification  for  radical  surgery. 

Prog)Wsis. — We  should  be  encouraged,  I  think,  by  the  rec- 
ords of  the  past  two  decades,  all  of  which  present  substantial 
evidence  of  the  cure  of  a  larger  percentage  of  cases  of  malignant 
neoplasms  in  every  portion  of  the  body.  This  may  properly  be 
credited  to  the  more  radical  forms  of  operation,  and  the  greater 
proficiency  in  early  recognition  of  our  cases. 


PAPER : 

A    BRIEF    DISCUSSION    OF    THE    PATHOLOGY    OF 

iMALIGXAXT  GROWTHS  OF  THE  UPPER  AIR 

PASSAGES. 


D.    BRADEX    KYLE,    M.D. 


Before  proceeding  to  discuss  the  pathology  of  malignant 
tumors  of  the  respiratory  tract,  I  wish  to  say  a  word  or  two  in 
defense  of  the  microscope.  One  of  our  members  yesterday,  in 
speaking  of  microscopic  examinations,  belittled  microscopic  find- 
ings, because  of  the  dififerent  diagnoses  he  had  received  in  regard 
to  specimens  which  he  had  submitted  for  examination.  In  the 
past  fifteen  years  I  have  had  a  good  deal  of  pleasure  in  working 
over  microscopes,  and  those  of  you  who  are  familiar  with  this 
kind  of  work  will  agree  with  me  in  v/hat  I  have  to  say. 

In  the  first  pace,  a  great  deal  of  the  fault  in  diagnosis  lies 
with  the  clinician.  In  a  case  in  which  he  is  in  doubt  he  simply 
removes  a  small  piece  of  tissue  and  sends  it  to  the  microscopist  for 
examination.  Now,  if  the  microscopist  is  purely  a  microscopist, 
and  not  a  clinician,  the  report  will  be  absolutely  of  no  value  to 
him.  The  microscopist  has  simply  examined  a  small  piece  of 
tissue  taken  from  the  growth.  One  cannot  possibly  dififerentiate 
between  a  small  round-cell  sarcoma,  an  acute  inflammatory  condi- 
tion that  is  partially  organized,  an  inflammatory  area  around  a 
specific  or  tubercular  lesion,  and  many  other  processes.  One 
cannot  tell  the  dift'erence  in  examining  a  few  sections  taken  from 
this  region.  A  small  round-cell  sarcoma  is  nothing  more  than 
embryonic  connective  tissue.  If  allowed  to  go  on  to  connective 
tissue,  you  would  not  have  sarcoma,  because  the  round,  small  cell 
is  nothing  more  than  an  embryonic  cell,  and  never  reaches  the  full 
stage  of  development.  Let  us  take  sarcoma  with  its  small  ves- 
sels ill-formed,  given  an  inflammatory  process  in  a  certain  stage 


l6o   .hiwrican  Laryngological,  Rhiiiological  and  Otological  Society. 

of  organization,  is  it  the  microscopist  or  is  it  the  chnician  who 
is  to  blame? 

The  microscopist  will  not  give  an  opinion  based  on  such  a 
small  piece  of  tissue.  He  will  write  cut  exactly  what  he  finds. 
If  the  clinician  is  a  microscopist  he  may  criticize  the  report  of  the 
microscopist ;  but  to  take  a  small  piece  of  tissue  from  any  ulcer- 
ated area  and  base  an  opinion  on  it  is  absolutely  wrong.  I  do  not 
believe  any  well-informed  microscopist  will  do  it.  In  the  exam- 
ination of  tissue  from  supposed  malignant  growths,  you  should 
have  tissue  that  is  taken  from  the  deep  structure,  and  unless  it  is 
taken  from  the  entire  structure,  from  the  center  of  the  surface, 
and  sections  made  very  soon,  the  microscopical  examination  will 
be  of  no  value  to  you  from  a  diagnostic  standpoint.  It  may  lead 
you  into  serious  error,  for  the  reason  that  you  may  advise  radical 
operation  for  a  malignant  condition  when  it  may  not  be  neces- 
sary, so  that  from  a  pathological  standpoint  one  of  the  most  im- 
portant features  connected  with  malignant  growths  is  a  correct 
diagnosis.  To  rely  absolutely  on  any  microscopical  examination 
is  wrong.  The  best  microscopist  is  the  man  who  is  also  a  good 
clinician,  who  associates  all  phenomena  observed  in  the  patient 
with  the  microscopical  findings.  When  this  is  done  the  report 
will  be  of  some  value.  To  condemn  a  microscopical  examination 
simply  because  some  one  described  tissue  and  saw  a  small  round 
cell,  with  well  formed  blood-vessels,  and  concluded  it  was  sar- 
coma, is  wrong.  Like  the  expression,  "It  depends  upon  the  man 
behind  the  gun,"  so  it  depends  on  the  man  behind  the  micro- 
scope. 

^Malignant  tumors  of  the  upper  respiratory  tract  belong  to 
sarcomatous  tissue,  and  those  of  connective  tissue  by  the  carcino- 
mata  or  the  epithelial  type.  There  has  been  a  great  deal  of  con- 
fusion in  regard  to  malignant  growths  from  the  fact  that  we 
have  certain  benign  tumors  that  become  the  seat  of  malignant 
growths.  That  is  easily  explained.  For  instance,  we  may  have  a 
benign  tumor  of  the  connective  tissue  type  or  of  the  epithelial 
type.  For  example,  papilloma  is  of  low-grade  tissue.  It  has  its  type 
in  adult  tissue.  Papilloma  has  its  type  in  the  epithelial  structure, 
and  adult  connective  tissue  tumors,  as,  for  instance,  fibroma,  has 
its  type  in  the  adult  connective  tissue.  Take  adenoma,  and  it  gives 
us  a  reproduction  of  the  gland  structure.  It  falls  short  in  one 
thing,  and  that  is  physiological  function.  That  tissue  is  of  lower 
grade  than  true  tissue  and  under  irritation  predisposes  to  a  malig- 
nant condition,  whether  it  be  carcinoma  or  sarcoma.  Papilloma 
occurs  at  the  junction  of  the  skin  and  mucous  membrane,  or  it 
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occurs  at  the  junction  of  a  fold  of  mucous  membrane.  It  may 
occur  freely  on  the  surface  from  such  points.  It  mav  not  always 
be  at  the  junction,  but  usually  is.  There  is  nearly  always  a  loca- 
tion where  it  is  subject  to  irritation.  The  irritation  will  tend  to 
produce  carcinomatous  or  sarcomatous  tissue.  You  will  fre- 
quently see,  even  in  this  day,  articles  in  journals  in  which  a  benign 
tumor  is  said  to  have  become  malignant.  It  never  became  malig- 
nant, because  a  benign  tumor  is  never  turned  into  a  malignant 
one  any  more  than  measles  turns  into  smallpox,  or  typhoid  fever 
turns  into  pneumonia.  One  predisposes  to  another.  A  benign 
tumor  at  the  point  "where  it  is  subjected  to  irritation,  a  tumor 
which  is  not  quite  up  to  the  standard  of  type  or  tissue  will  more 
likely  be  the  seat  of  malignant  growth  than  if  there  was  no  tumor 
there.  About  the  pharynx,  the  nasal  orifice,  the  tonsils,  the 
tongue,  the  mouth,  where  we  have  benign  growths  a  great  many 
practitioners  say,  remove  them  at  once,  and  possiblv  in  many 
cases  that  is  the  right  thing  to  do  because  irritation  of  the  tumor 
may  tend  ro  its  malignancy.  Take  the  cases  you  have  seen  in 
your  own  clinics,  in  which  you  have  made  a  diagnosis  a  year  be- 
fore, say,  of  tumor  of  the  larynx,  and  a  positive  opinion  has  been 
given  that  it  is  carcinoma  or  epithelioma.  It  does  not  make  any 
difference  which  variety,  it  is  possible  you  may  have  considered  it 
to  be  a  papilloma,  but  from  irritation  it  has  become  the  seat  of 
a  malignant  growth.  It  is  a  low-grade  tissue.  It  has  not  the 
physiological  function  of  the  adult  connective  tissue  or  epithelial 
tissue.  Any  irritation  may  predispose  to  malignancy.  That  is 
one  of  the  most  important  points  in  the  pathology  of  malignant 
growths  about  the  upper  respiratory  tract.  ]\Iany  benign  growths 
removed  early  may  be  saved  from  malignancy.  It  is  difficult 
from  a  microscopic  or  clinical  examination  to  determine  some- 
times the  true  nature  of  a  growth.  Not  only  in  my  own  clinical 
work,  but  m  laboratory  work.  I  have  found  in  tumors  that  grow 
outside  and  afterwards  involve  the  inner  structures  (I  am  speak- 
ing nov.'  of  growths  involving  the  mucous  membrane  or  skin 
and  nnicous  membrane),  that  in  nearly  every  case  the  history 
dated  back  to  a  simple  growth,  and  that  irritation  has  continued 
until  we  have  ulceration,  and  then  a  suspicion,  at  least,  of  malig- 
nancy. For  that  reason  I  would  urge  upon  you  all  in  the  micro- 
scopical examination  of  tissue,  that  you  take  into  consideration 
the  early  history  of  yovir  cases.  Wherever  you  have  breaking 
down  of  tissue,  wdiether  it  be  a  benign  growth,  or  one  which 
from  irritation  has  become  the  seat  of  malignancy,  take  into  con- 
sideration' the  fact  of  its  early  removal  from  the  mucous  mem- 
brane. 
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PRniAK\     MALUiXAXT   DISKASE  OF   THE   LARYXX. 


CHE\ALIER  JACKSON,    M.I). 


]\l.\Li(;x.\XT  disease  of  the  larynx  may  be  primary  or  sec- 
ondary, intrinsic  or  extrinsic,  carcinomatous  or  sarcomatous.  If 
:secondary  it  may  be  extensionary  or  metastatic.  Extension  may 
Tje  from  the  laryngo-pharynx.  esophagus  or  lymphatic  glands  of 
the  neck. 

As  to  the  relative  frequency  of  carcinoma  and  sarcoma,  Bos- 
worth  found  in  334  cases  of  malignant  laryngeal  disease  reported 
204  were  carcinomata  and  130  sarcomata.  The  ratio  in  Mac- 
"kenzie's  personal  experience  was  i  to  10;  Schmidt's,  i  to  25.  In 
all  locations  Gurlt  gives  the  ratio  of  i  to  13. 

]\Iassei  tabulated  500  cases  of  laryngeal  neoplasms  and  found 
67  reported  as  epitheliomata,  5  as  encephaloid  carcinomata,  10  as 
■sarcomata. 

CARCINOMA. ETIOLOGY. 

While  it  would  be  wrong  to  say  that  we  know  the  cause  of 
■carcinoma  of  the  larynx,  it  would  also  be  wrong  to  say  we  know 
no  factor  in  the  etiology.  We  will  consider  age,  sex,  heredity, 
syphilis,  irritation,  and  benign  neoplasms  as  possible  factors. 

Age. — Xo  age  is  exempt.  The  youngest  patient  recorded  is 
by  Rehn.  a  child  of  three  years. 

The  most  susceptible  age  is  certainlv  the  decade  from  50  to 
60  years. 

Kraus  tabulated  the  ages  of  collected  cases  as  follows : 

20  to  30 4 

30  to  40 18 

40  to  50 49 

50  to  60 76 

60  to  70 30 

70  to  80 10 

Sex. — Baratoux's  collection  of  cases  shows  that  88  per  cent, 
occurred  in  men.  Schmidt's  personal  experience  shows  75  per 
cent.,  Gerhardt's  66  per  cent.,  Juraz  93  per  cent.,  Browne's  5 
males  to  i  female,  Von  Ziemssen's  4  to  i.  Of  Semon's  103  cases. 
79  per  cent,  v/ere  men.     Sex  is  certainly  a  factor. 
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Heredity. — If  we  acknowledge  heredity  as  a  factor  in  the 
etiology,  we  can  make  no  distinction  between  carcinoma,  sarcoma, 
lupus,  tuberculosis,  syphilis  and  chronic  ulcers.  For  we  are  al- 
most never  able  to  get  a  history  of  anything  more  definite  than  a 
"tumor."  a  "chronic  sore."  etc.  If  the  word  "cancer"  is  given,  it 
may  mean  carcinoma,  sarcoma,  syphilis,  lupus,  tuberculosis,  or  a 
benign  growth  with  or  without  mixed  syphilitic  or  tubercular 
infection. 

Syf^Jiilis. — Browne  believes  that  ".syphilis."  by  predisposing 
to  catarrhal  intlammation  with  hyperplastic  deposits,  plays  an  im- 
portant jiart  in  the  production  of  both  benign  and  malignant 
growths.  A  neoplastic  lesion  in  a  syphilitic  would  be  considered 
syphilitic  until  proven  otherwise.  Specific  treatment  in  such  a 
case  might  help  the  malignant  growth  temporarily,  but.  if  pushed, 
eventually  a  point  of  no  further  retrogression  will  be  reached, 
and  then  the  growth  will  again  advance.  The  writer  has  seen 
three  such  cases.  In  all  a  complete  specific  history  was  obtained. 
All  temporarily  improved  imder  mixed  treatment  for  a  time,  then 
ceased  to  improve  and  ultimately  all  died.  In  all  the  extension 
was  beyond  the  larynx,  and  the  extensive  adenopathy  and  ex- 
treme asthenia  rendered  them  inoperable  beyond  a  palliative 
tracheotoni}-.  The  writer  cannot  help  leaning  toward  the  pos- 
sibility of  syphilis  being  a  factor  in  predisposition.  The  coexist- 
ence of  a  malignant  neoplasm  and  syphilis  in  the  same  or  adjoin- 
ing lesions  is  a  possibility.  The  writer  has  seen  a  number  of  cases 
that. proved  so  clinically,  and  they  were  not  disproven  micro- 
scopically. 

Irritation. — The  part  plaved  by  irritation  in  the  location,  if  not 
in  the  causation  of  carcinoma,  is  nor  altogether  agreed  upon ; 
but.  in  general,  it  seems  that  local  irritation  may  favor  the  devel- 
opment of  carcinoma,  just  as  trauma  favors  sarcoma.  There  are 
many  arguments  against  both  of  these  as  factors  in  etiology  and 
there  are  many  cases  in  which  they  are  not  factors.  The  irritation 
from  heavy  duty  in  certain  occupations  has  been  considered  a 
factor.  Those  who  have  to  use  their  voices  much,  especially  in 
the  open  air.  or  in  a  dusty  atmosphere,  seem  to  be  somewhat 
more  frequently  attacked  than  those  not  so  occupied,  yet  the 
relatively  greater  frequency  is  very  slight.  We  have  no  less  an 
authority  than  Mrchow  for  the  statement  that  "persistent  irrita- 
tion of  healthy  tissues  may  lead  to  the  formation  of  heteroplastic 
growths."  In  this  connection,  too.  must  be  considered  the  fact 
that  the  larynx  is  never  at  perfect  rest  except  for  the  short  lull 
after  expiration,  and  this  only  occurs  in  quiet  breathing. 
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Semon's  cases  did  not  show  any  ])rc'])()n(k'rance  of  excessive 
users  of  the  voice.  In  Pittsbursr,  chronic  laryn^ij^itis  is  exceed- 
ingly common,  especially  so  in  those  who  use  their  voices  out  of 
doors  in  all  conditions  of  the  weather,  yet  malignant  disease  of 
the  larynx  is  no  more  frequent  than  in  other  large  cities  with 
better  climate  and  less  frequent  occurrence  of  chronic  lar\ngitis. 

Irritation  Irom  the  use  of  tobacco  is  probably  not  a  factor,  ex- 
cept possibly  when  the  larynx  is  involved  by  extension  from  a 
site  such  as  the  tongue  or  pharynx,  where  the  irritation  of  to- 
bacco smoke  may  have  originally  beea  a  factor  in  determining 
the  location. 

Benign  A'coplasms  by  undergoing  malignant  change,  sponta- 
neously or  as  a  result  of  incidental  or  operative  irritation,  have 
long  been  supposed  to  be  an  etiologic  factor. 

Pathologists  have  claimed  that  histologic  transformation  is 
unproven,  while  laryngologic  clinicians  have  been  equally  certain 
that  they  have  seen  cases  not  rarely.  It  seems  plausible  that 
while  histologic  tissue  transformation  is  impossible,  yet  a  benign 
growth  may,  like  normal  tissues,  be  the  site  of  a  malignant 
process. 

Semon  collected  reports  of  10,747  cases.  Out  of  this  number 
but  45  he  admitted  could  have  been  possibly  a  transformation 
from  benignity  to  malignity.  In  33  out  of  these  there  had  been 
endolaryngeal  operations.  If  Semon  had  seen  all  the  cases,  no 
one  would  question  the  accuracy  of  these  figures.  But  he  judged 
solely  from  the  reports  of  other  observers  and  threw  out  all  that 
seemed  to  him  doubtful.  Now  manv  of  these  may  have  been 
poorly,  possibly  inaccurately  reported,  for  many  excellent  clini- 
cians are  poor  waiters.  ]\Iany  of  the  cases  may  have  been 
wrongly  excluded. 

Lennox  P)rowne  criticizes  a  statistical  collection  of  Semon's 
in  which  out  of  8,216  cases  of  benign  papillomata  under  treat- 
ment, 7,2  a^•sumed  malignance.  Browne's  opinion  was  that  laryn- 
geal benign  growths  are  "somewhat  especially  liable  to  that 
change"  (/.  c,  to  malignancy). 

Many  competent  observers  have  reoorted  undoubted  cases  of 
malignance  following  partial  or  complete  removal  of  laryngeal 
adenomata,  angio-myxomata  and  papillomata.  Blanc,  SoHs, 
Cohen,  Jarvis.  Morelli,  Seifert,  Seiler,  Schnitzen.  Browne.  Mo- 
rell  Mackenzie,  Newman,  Jaubr,  Schmidt,  Xeuman  and  Semon 
and  many  others  have  reported  such  cases.  These  are  all  such 
competent  men  that  there   seems  no  room  to  doubt  that  either 
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there  is  a  transformation  from  a  benign  to  a  malignant  grrowth. 
or  that  carcinomata  have  a  precancerous  stage  of  a  histologically 
different  structure.  A  precancerous  neoplasm  has  been  recog- 
nized elsewhere,  and  thus  would  seem  a  possibility  in  the  larynx. 
Personally  the  writer  agrees  with  ^^■right,  who  is  a  patholo- 
gist, as  well  as  a  laryngologist.  Wright's  opinion  is  that  "we 
must  allow  the  possibility  of  a  benign  tumor  becoming  malig- 
nant, although  the  strongest  microscopical  proof  must  be  re- 
quired to  admit  of  its  probability  in  any  case."  To  this  the 
writer  would  add  that  to  demonstrate  the  benign  nature  of  any 
growth  it  is  necessary  to  excise  at  least  a  portion  of  it  all  the 
war  down  to  and  including  healthy  tissue,  to  make  sure  that 
there  is  not  a  papillomatous  or  other  benign  proliferation  on  the 
surface  of  a  malignant  growth. 

PATHOLOGY. 

The  pathology  is  to  be  taken  up  bv  an  abler  man.  so  you  will 
be  spared  the  writer's  opinions  on  the  subject. 

SITE. 

Tlie  most  famous  variety  of  carcinoma  histologically,  is  the 
stratified  or  squamous-celied  form,  which  outnumbers  the  alveo- 
lar variety  variously  estimated  according  to  different  statistics, 
at  from  5  to  i,  to  10  to  i.  This  is  doubtless  accounted  for  by 
the  fact  that  stratified  epithelium  is  most  abundant  at  the  most 
usual  site,  the  place  of  greatest  irritation,  the  glottic  boundaries. 
The  next  most  frequent  site  is  also  a  working  part,  the  epiglottis. 
Of  103  cases  reported  by  Semon,  38  were  extrinsic.  55  intrinsic, 
10  both  intrinsic  and  extrinsic. 


Extrinsic 


Intrinsic. 


Epiglottis    8 

Ary-epiglot.   lig 5 

Interarytenoid   fold    6 

Post.  surf.  eric,  cart 19 

\'ocal  cords   15 

\'ent.  bands 3 

\'entricle 2 

Uncertain    35 
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From  tliis  it  appears  that  of  tlie  extrinsic  cases  the  pc^sterior 
surface  of  the  cricoid  cartilage,  a  location  G^reatly  exposed  to  irri- 
tation, seems  the  most  frecpient  site,  (^f  the  intrinsic  cases  the 
most  fre(|uent  site  was  the  vocal  cords. 

Morell  ^iackenzie  found  50  per  cent,  of  his  cases  originated 
in  one  of  the  vocal  bands.  Schwartze  l:-elieves  that  first  the  epi- 
glottis and  then  the  vocal  cords  are  most  frequently  attacked. 
Butlin  found  only  5  per  cent,  of  laryngeal  cancers  were  infra- 
glottic  and  all  authors  agree  that  the  infraglottic  region  is  siu'^u- 
larly  exempt.  The  usual  explanation  given  is  lack  of  glandular 
structure  in  its  mucosa,  but  it  seems  to  the  writer  more  plausible 
that  it  is  ])rotected  from  irritation  more  than  other  locations  by 
the  overhanging  cords. 

Unfortunately  many  cases  are  seen  too  late  to  determine  the 
exact  primary  location.  The  most  frequent  sites  in  the  writer's 
collection  of  cases  from  the  literature  are  the  parts  that  work 
the  hardest,  the  vocal  cords,  ventricular  bands,  epiglottis  and 
ventricle,  in  the  order  given.  Another  factor  favoring  the  bands 
as  a  site  is  their  richness  in  epithelial  tissue. 

SYMPTOMATOI.OOV. 

Dysphoiiia  is  a  frequent  early  symptom. 

Hoarseness  is  usually  an  early  symptom — the  very  first  symp- 
tom, if  the  growth  is  on  the  cord.  If  elsewhere,  hoarseness  will 
appear  as  soon  as  the  spreading  peri-neoplastic  zone  of  infiltra- 
tion reaches  one  of  the  cords.  \'on  Ziemssen,  McBride  and  others 
report  cases  where  hoarseness  preceded  by  several  years  the 
manifestation  of  marked  symptoms.  It  seems  to  the  writer  that 
this  must  have  been  due  to  a  chronic  laryngitis,  which,  while  not 
an  early  cancerous  symptom,  may  have  been  a  j^redisposing  etio- 
logic  factor. 

The  writer  had  a  case  under  treatment  at  intervals  for  a 
chronic  laryngitis  of  many  years'  duration.  After  having  dis- 
appeared, apparently  cured,  he  returned  at  the  end  of  a  year  of 
freedom  from  symptoms,  with  an  epithelioma  as  large  as  a  pea  on 
the  right  cord.  He  said  he  "had  a  very  bad  sample  of  his  old  ca- 
tarrh," the  symptoms  seeming  identical  but  of  increased  severity. 

Aphonia  is  usually  a  late  symptom,  except  in  the  rare  cases 
where  early  ulceration  has  destroyed  both  cords,  or  where  in- 
filtration prevents  their  approach. 

Cough  is  often  present  and  severe  in  the  later  stages,  when 
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the  cancerous  extension  has  involved  the  sensory  fibers  of  the 
superior  laryngeal  nerve.  Earlier  it  is  a  symptom  of  variable  de- 
gree and  frequency,  but  is  usually  present,  though  often  slight 
and  infrequent,  as  compared  with,  for  instance,  tuberculosis. 

The  cough,  after  the  patient  becomes  aphonic,  or  nearly  so, 
has  the  characteristic  brassy  sound,  a  soft  roughness  without  the 
sharp  barking  of  the  cough  with  normal  cords. 

Expectoration  is  usually  considerable  in  amount,  with  no 
marked  characteristics  early ;  later,  when  the  chondrium  is  in- 
volved, it  will  be  purulent,  sometimes  bloody,  and  may  contain 
necrotic  tissue  and  neoplastic  frag;ments.  Often  it  is  mostly  frothy 
mucus  and  saliva. 

Dyspnea  is  always  present  though  late,  from  stenosis  due  to 
the  growth  itself,  and  its  zone  of  infiltration.  In  the  earlier 
stages  it  is  often  present  from  interference  with  the  mobility  of 
the  arytenoid  articulation  or  from  damage  to  muscular  innerva- 
tion and  often  also  to  distortion  when  stenosis  does  not  seem 
great.     It  is,  of  course,  verv  much  increased  on  exertion. 

Hemorrhage  is  not  the  constant  symptom  of  carcinoma  here 
that  it  is  elsewhere — in  the  womb,  for  instance.  It  sometimes 
occurs  as  the  result  of  the  violence  done  to  the  growth  in  cough- 
ing. Often  there  are  only  streaks  in  the  sputimi,  or  a  pinkish 
discoloration. 

Orthopnea  occurs  in  a  certain  proportion  of  cases.  In  one 
case  of  the  writer's  the  reverse  was  the  case. 

Pain  is  a  somewhat  constant  symptom.  In  many  cases  it  is 
not  complained  of  in  the  larynx  so  much  as  in  the  ear.  In  other 
cases  it  is  referred  to  the  base  of  the  tongue  and  to  the  pharynx, 
or  it  may  radiate  to  sub-maxillary  and  cervical  bands.  In  still 
other  cases  it  may  be  altogether  absent,  or  at  least  until  very 
late  in  the  disease.  The  characteristic  lancinating  pain  of  car- 
cinoma elsewhere  is  not  very  frecjuently  present.  Often  an  early 
symptom  is  rather  a  sense  of  constriction  or  discomfort,  worse 
after  the  use  of  the  voice,  which  fatigues  readily.  Tenderness  on 
pressure  over  the  larvnx  externally  is  sometimes  present,  though 
never  very  early. 

Dysphagia  and  OdynpJiagia  are  present  early  in  the  extrinsic 
form,  especially  if  the  epiglottis  is  involved.  In  the  intrinsic  fonn 
it  occurs  only  after  neoplastic  extension  into  the  extrinsic  area.  or. 
as  in  a  case  of  the  writer's,  backward  into  the  esophagus  by  a 
perforation  below  the  interarytenoid  space,  which  was  left  in- 
tact. Involvement  of  the  epiglottis  is  usually  accompanied  by 
severe  odynphagia. 
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J' dor  of  a  peculiar  l\po  is  a  usual  SNniptoni.  when  ulceration 
is  present. 

Cachexia  is  a  late  symptom,  though  often  earlier  than  in  ma- 
iiiniant  disease  elsewliere  on  account  of  interference  witii  respira- 
tion and  des^lutition. 

Laryiigoscopic  .ippcaraiiccs. — Paralysis  of  a  cord  may  be  an 
early  symptom  from  involvement  of  the  recurrent  nerve  posterior 
to  the  cricoid  cartilai^e  by  a  malignant  i^rowth.  before  an\-  intra- 
laryn_ij,eal  protrusion  can  be  made  out,  or  the  paralysis  may  occur 
later  in  the  ulcerative  stai^c  from  pressure  of  enlarged  infected 
tracheal  lym])hatics  u])on  the  recurrent  nerve.  (  )r  hyperplasia  mav 
fix  the  cord  by  hindering"  the  mobility  of  the  arytenoid  cartilage, 
or  of  its  actuating  muscles.  Early  distortion  from  infiltration  is 
a  characteristic. 

The  first  appearance  of  the  growth  may  be  as  a  snow-white,  a 
dirty  gray,  or  a  pinkish,  or,  rarely,  a  reddish  wart  or  elevation 
on  one  cord.  The  cord  is  often  congested  and  sluggish  in  mo- 
tion, later  there  is  usually  posterior  extension  of  the  growth,  a 
characteristic  of  malignancy.  ( )r  the  first  examination  may  reveal 
a  large  warty-looking  mass,  concealing  one  cord,  or  there  may 
be  a  warty  fringe  along'  the  margin  of  one  cord.  The  lesion  may 
be  multiple,  though  this  is  not  common.  In  some  cases  the 
growth  may  originate  in  the  ventricle  where  it  remains  concealed 
for  a  considerable  time  by  the  displaced  ventricular  band  and 
ary-epiglottic  fold.  It  later  overhangs  the  cord  in  a  way  that 
deceives  the  observer  into  thinking  that  it  originates  on  the  cord. 
In  many  cases  laryngoscopic  examination  will  reveal  only  a  scarce- 
ly defined  thickening  of  the  mucosa.  In  other  cases  it  will  be 
seen  as  an  ulcer,  usually  with  a  raised  sloughing  surface  covered 
with  pus  and  frothy  secretion.  P\is  will  be  more  plentiful  if  the 
chondrium  be  involved.  There  is  often  an  appearance  to  a  car- 
cinoma of  the  mucosa  of  the  air  passages  that  is  characteristic, 
yet  difficult  to  describe.  It  often  has  in  its  later  stages  a  white, 
warty,  horny  appearance,  with  pointed  eminences.  In  the  early 
stages  and  in  some  cases  the  ulcerative  states  do  not  have  this 
appearance,  but  when  present  it  is  distinctive  to  one  who  has  seen 
it  a  number  of  times.  No  benign  growth  has  this  same  appear- 
ance, though  from  this  inadequate  descri])tion  the  ]Mcture  cannot 
be  realized  sufficiently  to  recognize  it. 

In  many  cases,  especially  in  dispensary  practice,  and  in  pri- 
vate patients  from  remote  country  districts,  when  first  presenting 
themselves  for  examination,  it  will  be  ftnmd  that  the  whole  interior 
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of  the  larynx  is  filled  with  an  irregular  ulcerating  mass  or  several 
masses.  Down  between  the  general  conglomeration  will  be  seen 
an  irregular  slot  or  chink  which  opens  slightly  on  inspiration, 
but  looks  as  though  it  might  close  up  at  any  time.  Some  por- 
tions of  the  non-ulcerated  mucosa  may  look  pale  and  edematous. 
The  laryngoscopic  appearance  must  not  be  relied  upon  to  indicate 
the  extent  of  the  cancerous  involvement.  The  writer  three  years 
ago  did  a  th}  rotomy  for  what  appeared  to  be  a  pea-sized  epithelio- 
ma of  the  right  ventricular  band.  When  the  larynx  was  opened 
the  entire  right  side  was  found  infiltrated  and  a  hemi-laryngec- 
tomv  had  to  be  done.  Similar  experiences  are  reported  by  nearly 
all  observers. 

DIAGXOSIS. 

Dutlin  stated  in  1895,  at  a  meeting  of  the  British  Medical 
Association  ( Laryngologic  Section)  that  "We  must  admit  that 
there  are  three  classes  of  cases  :  the  first  in  which  anyone  and 
everyone  can  make  diagnosis ;  the  second,  in  which  the  better  in- 
structed and  more  experienced  can  make  it,  and  others  do  not : 
and  the  third  class,  in  which  the  conditions  are  so  obscure  that 
no  one  can  make  a  diagnosis  unless  the  larynx  is  opened,  and 
in  some  of  which  it  is  even  then  difificult  to  say  what  the  nature 
of  the  disease  is."  This  is  certainly  true,  but  it  is  also  true  that 
the  latter  class  of  cases  is  exceedingly  small  if  we  are  allowed  to 
exclude  syphilis  by  the  therapeutic  test. 

Palpation  will,  in  the  later  stages,  yield  evidence  of  cartilagi- 
nous involvement,  by  a  thickened,  bulging  sensation  conveyed  to 
the  finger  passed  over  the  lateral  aspect  of  the  thyroid  cartilage. 
Later  in  the  same  location  will  be  noted  evidence  of  the  destruc- 
tion of  the  cartilage  shown  by  a  yielding  of  the  wall  normally 
rigid,  or  by  a  sensation  similar  to  crepitus. 

Fetor  of  the  breath  is  diagnostic  of  malignant  disease,  if  the 
diagnostician's  olfactories  are  sensitive  and  educated  to  the  nice- 
ties of  odoriferous  distinctions.  There  is  a  '"cancerous"  odor 
to  the  breath  more  distinct  and  unmistakable  than  that  of  diph- 
theria or  typhoid  fever. 

Cachexia  is  a  late  symptom,  and  is  similar  to  the  same  state  in 
malignant  disease  elsewhere. 

Age  is. helpful  in  the  diagnosis  of  carcinoma.  True,  we  can 
never  positively  exclude  carcinoma  in  the  earlier  years  of  life, 
yet  any  growth  or  ulceration  not  syphilitic  or  tuberctilar  in  a 
patient  past  40  years  of  age  is  nine  out  of  ten  times  carcinomatous. 
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Adowpathy. — Anatomists  and  })atholo<Tists  do  not  seem  to 
have  decided  |)ositively  the  course  of  the  intrinsic  laryngeal  Ivm- 
i:)hatics.  Clinically  we  know  that  glandular  involvement  depends 
largely  upon  the  site.  Intrinsic  carcinoma  involves  the  deep  cer- 
vical glands,  hut  not  the  superficial  ones  until  the  process  ex- 
tends beyond  the  intrinsic  area,  by  which  is  meant  the  region  of 
the  vocal  cords,  ventricular  bands,  ventricles  and  subglottic  space. 
Tlie  involvement  (^f  the  deep  cervical  glands  probably  is  co- 
incident with  the  onset  of  ulceration,  but  it  is  always  difficult  to 
make  out  in  the  very  stout.  In  thin  or  emaciated  persons  the 
skilled  touch  will  make  out  a  palpable  swelling  due  to  the  push- 
ing outward  of  the  tissues  overlying  the  deep  glands.  In  in- 
trinsic malignant  disease,  the  glands  along  the  trachea  are  in- 
volved and  in  combined  extrinsic  and  intrinsic  involvement,  the 
glands  at  the  corner  of  the  hyoid  bone  may  l)e  palpable. 

Adenopathy  if  present  may  mean  malignant  disease,  syphilis 
or  tuberculosis.  In  syphilis  the  superficial  and  the  posterior 
cervical  glands  will  also  be  enlarged.  Tubercular  adenopathy 
will  usually  include  glands  too  high  to  be  infected  from  a  laryn- 
geal cancer.  If  no  adenopathy  can  be  made  out  even  deep  along 
the  trachea  and  the  esophagus,  it  does  not  exclude  carcinoma, 
even  if  the  growth  be  ulcerating.  It  has  been  claimed  that  neither 
syphilis  nor  tuberculosis  affects  the  lymphatics  at  the  cornu  t)f  the 
hyoid  bone  while  carcinoma  of  the  larynx  usuallv  does.  This 
has  not  been  demonstrated  in  any  of  the  writer's  carcinoma  cases. 

Cachexia. — The  facies  and  complexion  of  the  cachexia  of  ma- 
lignant disease  are  quite  dift'erent  from  those  of  tul)erculosis. 
Cachexia  is  quite  a  reliable  factor  in  diagnosis,  but  it  is  not  of 
great  value  because  it  appears  late,  when  there  is  generally  little 
or  no  doubt  as  to  the  diagnosis,  and  when  it  is  hopelessK-  late 
for  operation.     What  we  need  is  an  early  diagnostic  sign. 

Pain  is  absent  in  syphilis,  present  in  carcinoma  and  tubercu- 
losis. Occasionally  it  is  of  the  lancinating  kind  ]:)eculiar  to  car- 
cinoma. A  pain  in  the  throat  radiating  to  the  ears,  or  a  stabbing 
pain  in  the  ears,  in  a  case  with  normal  drumheads,  tubes  and 
nasopharynx,  is  sufficient  ground  to  suspect  a  laryngeal  lesion. 
tubercular  or  more  often  malignant.     It  is  usually  an  early  sign. 

Duration  is  sometimes  an  aid  to  diagnosis.  A  gumma  usually 
breaks  down  rai)idly  and  often  a  few  weeks  is  sufficient  for  very 
extensive  destruction.  When  we  encounter  a  case  where  the 
larynx  is  a  conglomeration  of  ulcerated  swollen  nodular  pus- 
covered  masses,  and  the  patient  tells  us  he  was  perfectl\-  well  with 
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a  clear  voice  a  few  weeks  before,  we  may  safely  set  it  down  to 
syphilis.  But  the  converse  cannot  always  be  applied,  especially 
in  the  negro  race.  In  them  the  progress  of  tertiary  laryngeal 
syphilis  is  often  surprisingly  slow.  Another  point  of  value  is- 
that  if  along  with  extensive  intrinsic  involvement,  the  epiglottis, 
has  a  separate  patch  or  patches  along  its  free  margin,  we  may 
usually  with  safety  exclude  malignancy.  Occasionally  tubercu- 
losis may  do  this,  but  usually  it  is  syphilitic. 

Early  hoarseness  and  deformity  point  to  the  infiltration  of 
malignancy. 

Paralysis  of  a  cord  with  the  presence  of  an  intralaryngeal 
lesion,  and  with  no  other  traceable  cause,  should  always  lead  us 
to  suspect  malignancy,  and  especially  carcinoma. 

Malignant  laryngeal  growths  will  have  to  be  distinguished 
from  syphilis,  perichondritis,  lupus,  tuberculosis,  chronic  laryn- 
gitis, blood  clots  and  hemorrhagic  spots,  pachydermia,  eversion 
of  the  laryngeal  ventricle,  and  benign  growths. 

The  laryngoscope  appearances  are  of  great  value  after  a  num- 
ber of  these  cases  have  been  seen,  but  to  the  inexperienced  the 
diagnosis  is  difficult.  The  eminent  gentlemen  present  wnll  agree 
that  to  them  the  diagnosis  of  malignancy  is  usually  made  at  the 
first  laryngoscopic  examination,  afterward  verified  in  almost  every 
instance  by  the  microscope. 

Syphilis. — Where  there  is  extensive  ulceration  without  the 
distinct  carcinomatous  masses,  syphilis  and  tuberculosis  cannot 
be  positively  excluded.  Sometimes,  indeed,  either  of  these  dis- 
eases may  coexist.  The  writer  had  one  case  in  which  he  is  cer- 
tain all  three  existed.  The  patient,  a  man  of  52,  had  a  family 
history  of  tuberculosis,  a  history  of  a  primary  luetic  lesion  three 
years  before,  followed  by  well  marked  secondaries,  and  had  at 
first  examination  a  gumma  of  the  septum.  The  larynx  was  in  the 
ulcerative  stage,  formerly  so  often  seen  in  tertiary  laryngeal 
manifestations,  the  respiratory  chink  being  narrowed  to  an 
oblique  slot.  Fungating  masses  protruded  from  the  ulcers,  but 
not  sufficiently  to  completely  occlude  the  laryngeal  lumen.  The 
neck  was  full  of  enlarged  hard  lymphatic  glands. 

The  color  was  bright  red  between  the  patches,  but  the  epi- 
glottis was  very  pale.  The  writer  considered  the  diagnosis  of 
laryngeal  syphilis  with  perichondritis  indisputable,  and  the  patient 
was  put  upon  vigorous  mixed  treatment  by  his  family  physician, 
Dr.  Blumberg.  There  was  a  marked  improvement  in  the  laryn- 
goscopic appearances.     The  ulceration  began  to  cicatrize  and  the 
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fungations  to  disappear.  Tliis  kept  up  until  the  complete  resolu- 
tion of  the  whole  larynx  seemed  assured,  the  only  remaining  lesion 
being  a  fungous,  warty-looking  mass  on  the  left  cord  and  filling 
the  left  ventricle  flush  with  the  ventricular  band  which  was  still 
swollen.  Here  all  improvement  stubbornly  stopped,  and  over- 
whelming doses  of  potassium  iodide  with  hydrargyrum  to  full 
tolerance,  for  two  months,  had  no  effect  on  the  growth,  which 
began  slowly  to  increase  in  size.  The  general  health  was  failing 
more  rapidly  than  before,  so  that  the  iodides  were  stopped.  In 
consultation  with  Dr.  Blumberg  he  maintained  that  as  three 
brothers,  two  sisters,  a  mother  and  two  maternal  uncles  had  died 
of  tuberculosis,  the  remaining  lesion  was  probably  tubercular, 
though  the  lungs  even  to  the  left  apex  were  clear  to  his  ex- 
amination. The  writer  maintained  that  it  was  an  epithelioma. 
The  sequel  proved  us  both  right.  Repeated  examinations  of  the 
sputum  by  Dr.  ]\Iatson  showed  tubercle  bacilli.  The  writer  was 
now  disposed  to  give  up  his  opinion  of  malignancy,  but  on  the 
urging  of  Dr.  Blumberg  he  took  a  specimen  endo-laryngeally 
which  proved  it  beyond  doubt  an  epithelioma.  An  external  radi- 
cal operation  was  absolutely  refused.  The  family  could  not  be 
convinced  that  it  was  not  what  they  called  a  "consumption  of  the 
lungs,"  of  which  they  had  alreadv  seen  so  much  in  their  family. 
Being  thoroughly  imbued  with  the  idea  that  if  they  had  only 
gotten  their  tubercular  relatives  to  Arizona  earlier  they  would 
have  been  saved,  they  dragged  the  victim  westward,  in  spite  of 
the  earnest  advice  of  Dr.  Blumberg  and  the  writer.  He  died  in 
Arizona  apparently  of  suffocation  from  laryngeal  stenosis,  with- 
out lung  disease.  So  great  an  authority  as  Moritz  Schmidt  writes 
that  syphilis  may  be  excluded  by  ten  grains  of  potassium  iodide 
thrice  daily.  To  this  the  writer  wishes  to  dissent.  Three  doses 
of  sixty  grains  each  daily,  will  be  required,  and  with  this  a  quarter 
grain  of  the  hydrargyrum  l^iniodide,  and  the  treatment,  whether 
improvement  follow  or  not,  will  require  to  be  kept  up  for  at  least 
a  month.  If  improvement  follow'  it  will  have  to  be  kept  up  a 
long  time  to  see  whether  the  improvement  continues.  Often  tem- 
porary improvement  will  follow  in  a  malignant  growth,  but  it  will 
not  continue  to  improve.  Occasionallv  potassium  iodide  will  cause 
acute  edema  in  specific,  malignant,  and  tubercular  laryngeal  dis- 
ease. The  writer  has  seven  times  had  to  do  a  tracheotomy  for 
stenosis  due  to  this  cause.  In  each  case  the  edema  subsided  after 
stopping  the  drug,  recurred  slightly  on  its  resumption,  but  finally 
disappeared    under    its   continuance,    whether    a    specific    case   or 
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not.  Duration  is  of  value.  If  the  disease  has  continued  for  a 
year  and  there  is  Httle  breaking  down,  it  is  not  syphilis.  This 
does  not  apply  to  the  negro  in  whom  syphilitic  lesions  may  run 
a  slow  course.  In  one  case  seen  in  consultation  with  Dr.  Stucky 
the  disease  had  lasted  two  years.  Dr.  Stucky  regarded  this  as 
not  unusual. 

It  will  be  well  to  remember  that  a  syphilitic  condyloma  may 
appear  in  five  to  six  months,  which  is  too  early  to  look  for  a 
gumma.  A  condyloma  will  be  a  shallower  ulcer  than  occurs  in  the 
later  gumma. 

There  is  one  syphilitic  condition  that  will  not  yield  to  any 
dosage  or  duration  of  anti-syphilitic  treatment.  That  is  the  rather 
rare  tertiary  fibroid  degeneration  of  the  larynx,  which  often  goes 
on  to  stenosis  and  tracheotomy.  If  an  ulceration  be  super-im- 
posed on  the  fibrosis,  the  diagnosis  becomes  still  more  difticult. 
Fortunately  for  our  diagnosis,  this  condition  of  fibroid  degenera- 
tion never  occurs  without  previous  secondary  and  usually  also 
tertiary  manifestations,  the  history  of  which  the  patient  will  not 
conceal,  though  he  may  deny  syphilis. 

Perichondritis,  syphilitic,  or  of  other  etiology,  often  stimulates 
malignant  disease  especially  that  of  the  ventricle  of  ^lorgagni. 

Lupus,  as  distinguished  from  ordinary  tuberculosis,  is  usually 
found  only  in  youth,  and  rarely  if  ever  occurs  in  the  larynx  with- 
out first  appearing  in  the  pharynx  or  the  skin  of  the  face.  Ca- 
chexia, pain,  and  infiltration  are  absent  in  lupus,  and  the  ulcera- 
tion proceeds  more  slowl}'  and  is  followed  at  some  points  by 
cicatrization. 

Tubercular  laryngitis  is  usually  distinguished  by  the  paler,  or 
yellow-gray,  or  mottled,  appearance  of  the  mucosa,  b}"  the  uni- 
formly swollen  "turban'"  epiglottis,  clubbed  arytenoids,  interary- 
tenoid  swelling,  diffused  thickening  and  ( later )  the  flat,  small, 
irregular  indolent  ulcers  without  aureola ;  by  the  pyrexia,  ano- 
rexia, hectic  flush  and  cough,  the  microscopic  findings  of  bacilli, 
giant  cells  and  fragments  of  lung  tissue,  and  the  physical  signs  of 
lung  involvement.  In  primary  laryngeal  tuberculosis  without 
lung  involvement,  a  rare  thing,  there  will  usually  be  tubercle  ba- 
cilli in  the  sputum,  though  the  writer  has  had  three  cases  in  which 
bacilli  never  could  be  found  until  the  lungs  became  involved, 
which  happened  for  was  found  to  have  happened)  in  six,  eight 
and  ten  months,  respectively.  It  would  be  very  unlikely  that  lung 
infection  could  be  postponed  much  over  a  year.  So  that  if  our 
patient  has  had  his  laryngeal  trouble  for  more  than  a  year,  and 
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the  luniks  arc  still  sound,  the  writer  would  exclude  tuberculosis. 
In  a  lar}nx  the  seat  of  a  dilifuse  swelling  of  the  epiglottis,  both 
arytenoids  and  both  aryteno-epiglottic  folds,  the  swelling  being 
too  dense  to  be  an  edema,  and  excluding  syphilis  by  test,  he 
would  say  that  the  process  was  tubercular.  If  tubercle  bacilli 
were  found,  it  would  be  confirmatory,  but,  with  normal  lungs, 
the  failure  to  find  bacilli  in  the  sputum  does  not  exclude  laryn- 
geal tuberculosis.  A  pallid  non-inflammatory  mucosa  is  also  cor- 
roborative. The  fact  must  not  be  lost  sight  of  that  it  is  by  no 
means  impossible  for  a  consumptive  to  have  a  laryngeal  carcinoma, 
or  for  a  carcinoma  case  to  have  tuberculosis. 

The  tuberculin  test  is  reliable,  but  too  dangerous  for  use  in 
human  l)eings. 

Chronic  Laryngitis  is  at  times  attended  with  considerable 
thickening  and  deformity,  but  this  only  appears  after  a  long  con- 
tinued inflammation,  the  history  of  which  will  distinguish  it. 
There  will  usually  be  an  absence  of  lancinating  pain  and  always 
an  absence  of  deep  ulceration,  cachexia  and  adenopathy,  while  the 
inflammation  and  thickening  are  always  diflfused.  and  there  is  a 
marked  absence  of  infiltration  and  deformity. 

Blood  clots  and  hcmorrJiagic  spots. — Sir  Felix  Semon  reports 
three  cases  in  which  blood  clots  and  tumefaction  from  interstitial 
hemorrhage  simulated  (in  one  case  for  three  months)  a  neoplasm. 
In  this  ca^e  the  clot  was  coughed  out,  but  in  one  of  the  other  cases, 
a  thvrotoni}-  was  done  under  a  mistaken  diagnosis. 

Prolapse  or  cvcrsion  of  the  laryngeal  ventricle,  as  pointed  out 
by  Moxon.  Morell  Mackenzie  and  later  by  Lefferts  and  Jones, 
might  be  mistaken  for  a  malignant  neoplasm,  but  the  history 
should  clear  the  matter. 

Pachydermia. — Were  it  not  for  the  possibility  of  a  unilateral 
pachydermia,  any  case  of  w^arty  tumor  of  the  cords  with  a  tend- 
•ency  to  extension  backw^ard  toward  the  arytenoids  might  with 
safety  always  be  said  to  be  malignant,  and  this  would  be  an  early 
diagnosis.  Pachydermia  may  be  excluded  easily  when  it  is  bilat- 
eral, as  it  is  then  always  neatly  symmetrical.  Interarytenoid 
pachydermia  due  to  chronic  laryngitis,  tuberculosis  and  syphilis. 
are  differentiated  from  malignant  growth  by  the  suggestions  given 
under  those  heads. 

E.vochondronia  a)id  benign  growths  should  be  removed  any- 
way, so  that  an  exploratory  thyrotomy  is  justified;  then  a  more 
or  less  radical  extirpation  could  be  determined  upon  when  the 
benign  or  malignant  nature  was  determined. 
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Excluding-  tuberculoma  and  syphiloma,  an  error  of  clinical 
diagnosis  will  seldom  be  in  attributing  innocence  to  malignant 
neoplasms ;  more  frequently  it  will  be  in  attributing  malignancy  to 
benign  growths. 

Fixation  of  the  involved  cord,  showing  deep  infiltration  is 
often  of  value  as  indicating  malignancy.  Size  without  infiltration 
points  to  benignity.  Deformity  also  due  to  infiltration  likewise 
points  to  malignancy. 

Age  is  of  value  here.  Benign  neoplasms  are  rare  after  middle 
life,  while  that  is  the  usual  period  for  malignant  growths,  espe- 
cially for  carcinoma.  We  must  not  exclude  carcinoma  because 
of  youth,  but  if  the  patient  is  past  40  years,  a  little  corroboration 
by  other  diagnostic  points  will  establish  a  correct  diagnosis  of 
malignancy  with  the  chances  ten  to  one  in  favor  of  carcinoma. 

Glandular  enlargement  will  be  of  value  if  found  in  exclud- 
ing benignity.  It  does  not  occur  before  the  stage  of  ulceration  ; 
and  is  only  marked  in  extrinsic  malignant  disease,  in  which  cases 
the  cervical  or  sub-maxillary  glands  may  be  palpable.  If  in- 
trinsic, the  adenopathy  will  be  later  and  limited  to  the  deep  glands, 
especially  those  along  the  trachea.  In  many  cases  benign  growths 
will  not  be  surrounded  by  a  red  zone  of  infiammation;  while  ma- 
lignant growths  usually  are.  This  is  often  a  guide,  but  it  is  also 
often  misleading. 

The  microscope  will  be  the  final  arbiter  in  many  cases.  When 
negative  it  should  be  repeated  a  number  of  times,  and  if  re- 
peatedly negative,  in  spite  of  clinical  evidence  of  malignancy,  the 
writer  would  rely  on  his  clinical  diagnosis.  If  the  histologist's 
report  be  positive  in  carcinoma  especially  a  case  of  stratified  epi- 
thelioma, it  is  to  be  relied  upon  in  the  face  of  any  early  clinical 
evidence.  A  positive  report  of  sarcoma  is  not  so  reliable.  The 
histologist's  negative  report  to  be  of  any  value  must  be  made 
upon  a  specimen  clear  through  the  growth  down  to  and  including 
some  healthy  tissue.  This  it  is  not  always  possible  to  get  endo- 
laryngeally,  and  is  not  always  safe  unless  the  patient  be  watched. 
After  taking  such  a  specimen,  tlie  writer  prefers  to  have  the  pa- 
tient in  a  hospital  where  he  can  be  watched  for  a  day  or  two. 
In  one  case  this  was  justified  by  threatened  asphyxia  from  acute 
stenotic  edema  requiring  tracheotomy.  It  would  seem  to  the 
writer  needless  and  harmful  to  take  a  specimen  for  microscopic 
examination  unless  the  patient  has  consented  to  have  a  radical  ex- 
ternal operation  in  the  event  of  its  proving  malignant. 

\Mien  the  writer  looks  into  the  larynx  of  a  man  who  is  past 
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40  years  of  age,  •.vho  has  had  hoarseness  or  aphonia  of  more  than 
a  few  weeks'  duration  and  pain  in  the  larynx  rachating  to  the 
ears — when  under  these  circumstances  the  writer  finds  cordal 
fixation,  and  excessive  frothy  saliva,  a  warty  growth,  or  even  a 
bulging  of  the  mucosa,  or  an  ulcer,  and  having  a  "cancer  breath." 
he  considers  the  case  one  of  probable  carcinc^na,  ])ut  waits  only 
to  exclude  syphilis,  tuberculosis  and  lupus  before  advising  an 
operation,  if  operable. 

Finally,  the  writer  would  urge  that  it  is  wrong  in  doubtful 
cases  to  wait  until  a  positive  diagnosis  can  be  made.  It  will  then 
have  extended  farther  than  the  laryngoscope  will  have  revealed, 
and  may  then  be  inoperable.  In  suspected  malignancy  an  ex- 
ploratory thyrotomy  is  alwa}S  justifiable.  The  ap])earance  and 
the  infiltration  will  then  usually   render  the  diagnosis  certain. 

PROGNOSIS. 

The  prognosis  as  to  fcniiiiiafioii,  is,  of  course,  utterly  hopeless 
if  untreated,  whether  extrinsic  or  intrinsic.  Extrinsic  cancer  is 
of  more  unfavorable  prognosis,  even  with  operation,  unless  done 
very  early,  on  account  of  lymphatic  involvement.  Intrinsic  cancer 
extends  slower,  and  is  later  in  infecting  the  lymphatics,  yet  not 
so  late  that  a  week's  delay  should  lie  risked,  and  not  so  late  as 
many  have  claimed. 

The  prognosis  as  to  termination  depends  on  whether  extrinsic 
or  intrinsic,  and  on  the  earliness  of  operation.  In  a  case  of  in- 
trinsic malignant  disease  operated  in  the  very  first  stages,  the 
prognosis  is  good.  Semon  reports  15  (85  per  cent.)  cures  oitt  of 
18  thyrotomies  for  undoubted  malignant  disease  of  the  larynx. 
These  are  certainly  better  results  than  are  obtained  anywhere 
else  in  the  body  unless  it  be  intraocular  growths.  The  prognosi.<i 
of  early  externally  operated  intrinsic  laryiio^cal  neoplasms  is  bet- 
ter than  that  of  the  same  lesions  anywhere  else  in  the  body. 

When  death  occurs  without  operation,  it  may  be  by  asthenia, 
inanition,  asphyxia,  hemorrhage,  or  septic  pneumonia. 

The  prognosis  as  to  surviving  the  operation  (especially  in 
the  writer's  cases),  has  seemed  to  depend  not  a  little  on  the 
stolidity,  temperament,  and  the  will  power  of  the  patient.  One 
apparently  hopeless  case  with  extensive  extrinsic  disease  and 
glandular  involvement  in  which  the  writer  did  a  successful  total 
laryngectomy  with  glandular  dissection,  said  after  the  writer's 
unfavorable  advice :  "This  cancer  that  is  eating  into  mv  vitals  has 
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g:ot  to  come  out  if  I  die  in  the  attempt.  If  you  won't  do  it  for 
me,  I  will  get  some  one  else  to  do  it."  This  courage  and  de- 
termination seemed  to  be  a  factor  in  carrying  him  through  the 
operation  and  a  two  weeks'  convalescence.  He  acquired  a  very 
imperfect  buccal  speech,  but  could  make  a  loud  clucking  sound 
by  cleaving  his  tongue  to  the  roof  of  his  mouth  by  a  muscular 
exhaustion  of  air,  and  then  jerking  his  tongue  down  with  a  snap. 
This  clucking  was  loud  enough  to  be  heard  150  feet  away  and, 
with  it  to  urge  his  horses,  he  followed  his  occupation  of  teamster 
for  13  months,  when  he  was  taken  ill  with  a  carcinoma  of  the 
liver,  from  which  he  died  within  a  few  days  of  two  years  after 
the  laryngectomy,  at  the  site  of  which  there  had  been  no  recur- 
rence. This  man  insisted  that  he  felt  perfectly  well  the  next  day 
after  the  operation,  insisted  on  getting  up  then,  but  was  not  al- 
lowed to  until  the  third  day.  The  fourth  day  he  walked  about. 
He  swallowed  liquids  the  day  after  the  operation,  semi-solids 
the  third  day.  and  at  the  end  of  a  week  was  on  a  general  diet.  The 
wound  was  healed  on  the  20th  day.  Some  other  cases  which 
from  every  physical  point  of  view  should  have  done  as  well, 
seemed  to  drift  into  hopeless  apathy,  without  pyrexia,  shock, 
sepsis,  inanition  or  other  tangible  cause.  The  temperamental  fac- 
tor, then,  is  always  to  be  taken  into  account  in  prognosis. 

Duration. — Gliick,  in  speaking  of  the  duration  of  the  develop- 
ment of  cancer  of  the  larynx  and  pharynx,  states  that  he  has 
known  of  cases  that  were  under  treatment  for  ten  years  before 
the  diagnosis  became  manifest.  The  present  writer  presumes  this 
must  have  been  some  pre-cancerous  condition,  possibly  chronic 
catarrhal  laryngitis. 

In  general  it  may  be  said  that  without  operation  an  average 
duration  of  two  years  from  the  onset  is  figured  from  compre- 
hensive statistics.  Endolaryngeal  operation  and  any  partial  ex- 
tirpation, even  the  taking  of  a  specimen,  have  all  been  considered 
as  hastening  a  fatal  issue.  Tracheotomy  may  assist  in  prolong- 
ing life  to  three  or  rarely  four  years.  There  is  often  a  consider- 
able temporary  retrogression  in  the  growth  after  tracheotomy. 

Recurrence. — RepuUulation  of  an  imperfectly  eradicated 
growth  is.  of  course,  certain.  Recurrence  after  a  more  or  less 
thoroughly  done  radical  operation  varies  from  15  per  cent,  to  100 
per  cent,  in  diiTerent  statistics  by  different  authors.  Unfor- 
tunately, statistics  are  so  mixed  with  cases  badly  selected  for  the 
particular  operation,  with  inoperable  cases  operated,  with  un- 
skiJlfd  operations,  that  they  are  not  a  reliable  criterion  of  liability 
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to  recurrence.     As  before  stated,  Semon  had  only  15  per  cent,  of 
recurrences  after  thyrotomy. 

If  the  same  process  recurs  in  tlie  scar,  it  niav  be  (hie  to  infec- 
tion at  the  operation,  or  faikire  to  eradicate  the  infection.  Then' 
is  no  question  as  to  the  possibiHty  of  the  infection  remaining  latent 
for  a  long-  time  for  we  know  that  tubercular  infections  do,  and 
surgeons  sometimes  see  infection  remain  latent  for  a  considerable 
period  in  glands  infected  by  a  carcinoma  which  has  been  removed. 

Undoubtedly  a  number  of  cases  of  extrinsic  carcinoma  of  the 
larynx  and  many  intrinsic  cases  have  been  cured.  A  great  di- 
versity of  opinion  exists  as  to  the  length  of  time  that  should  elapse 
before  the  word  "cure"  should  be  applied.  Some  claim  that  three 
years  should  elapse.  Others,  among  them  Semon,  claim  that  a 
year  is  sufficient.  It  seems  to  the  w'riter  that  a  distinction  should 
be  made  between  recurrences  in  the  scar  and  recurrences  in  a 
previously  uninvolved  location.  \\'e  cannot  make  our  cases  of 
laryngeal  malignant  neoplasm  better  than  well.  They  originally 
had  a  healthy  larynx,  yet  a  malignant  disease  appeared  therein. 
How  can  we  prevent  its  appearance  after  an  operation  in  the  re- 
maining healthy  mucosa  ?  One  attack  does  not  protect  against 
another  as  with  the  exanthemata.  If  a  malignant  disease  showed 
a  predilection  for  the  larynx,  on  one  side  of  which  it  develops, 
and  we  remove  the  growth  along  with  that  entire  side  of  the 
larynx,  how  can  we  be  expected  to  prevent  that  original  laryn- 
geal predilection  resulting  in  a  malignant  focus  originating  in 
the  other  previously  healthy  side  of  the  larynx,  as  it  did  in  the 
first  side?  If  no  growth  appears  within  a  year,  it  certainly  cannot 
be  justly  considered  otherwise  than  a  cure.  If  a  malignant  dis- 
ease starts  elsewhere  than  in  the  scar,  or  in  the  tributary  lymphat- 
ics, it  can  have  no  more  relation  to  the  previous  attack  than  an 
attack  of  rheumatic  iritis  could  have  to  a  rheumatic  iritis  occur- 
ring in  the  same  patient  a  year  previously.  Would  not  the  oph- 
thalmologist be  justified  in  asserting  that  he  had  cured  the  iritis 
in  the  first  instance  ?  While  the  writer  admits  that  the  analogy  is 
not  perfect,  he  contends  that  the  laryngologist  wdiose  patient  re- 
mains free  from  a  recurrence  for  one  year  after  a  thyrotomy  or  a 
laryngectomy,  is  equally  entitled  to  claim  a  cure. 

Voice. — The  prognosis  as  to  voice  is  not  bad  in  cases  involv- 
ing only  one  side  and  seen  very  early.  A  skillful  thyrotomy  in 
such  a  case  oft'ers  hope  that  not  only  life  may  be  saved  and  a 
good  whispered  voice  be  had,  but  that  a  rough,  rattling  phona- 
tion.  and   occasionallv   even   a   good,   serviceable,   almost   normal 
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voice  may  be  reg-ained.  Even  at  the  worst  possible,  the  total 
laryngectomy,  with  diversion  of  the  trachea  into  an  artificial 
orifice  in  the  neck,  does  not  necessarily  leave  the  patient  voiceless. 
The  pharyngeal  or  buccal  speech  by  means  of  swallowed  air  (the 
tracheal  air-blast  being  side-tracked  into  the  cervical  orifice), 
of  which  there  are  many  examples,  or  the  naso-tracheal  phonetic 
prothetic  apparatus  of  Gliick — these  may  enable  the  patient  to 
speak,  leaving  out  of  consideration  the  not  altogether  satisfactory 
artificial  larynx. 

TREATMENT. 

Treatment  of  malignant  disease  of  the  larynx  naturally  classi- 
fies itself  into  palliative  and  radical  measures. 

Palliative  measures  include  the  relief  of  dvspnea  bv  trache- 
otomy and  the  use  of  anodynes  for  the  relief  of  pain.  Trache- 
otomy will  often  be  followed  by  marked  improvement  in  the 
symptoms,  probably  on  account  of  the  rest  from  lack  of  attempts 
to  use  the  voice,  and  the  rest  from  the  cessation  of  the  irritation 
of  forced  respiration  through  the  chink  past  the  growth.  Phe- 
nacetin  may  relieve  for  a  time,  but  loses  its  analgesic  efifect.  Un- 
fortunately the  derivatives  of  opium  are  the  only  anodynes  of 
use.  and  these  are  apt  to  favor  a  septic  pneumonia  from  the  qui- 
etus they  put  upon  cough,  which  is  nature's  safeguard  against 
pulmonary  infection.  In  hopeless  cases,  of  course,  the  use  of 
both  opium  derivatives  and  cocaine  are  justifiable.  Constitutional 
treatment  is  useless  except  in  so  far  as  it  may  be  possible  to  get 
the  patient  into  the  best  possible  state  of  general  vigor,  best  done 
bv  his  family  physician.  Some  hope  remains  of  future  accom- 
plishment in  the  direction  of  serum  therapy ;  though  theoretically 
this  seems  hopeless,  because  there  is  no  resistance  developed  on 
the  part  of  the  system  as  in  the  case  of  the  self  limited  diseases, 
or  even  such  diseases  as  tuberculosis  and  syphilis. 

Local  treatment  endo-laryngeally  should  be  absolutely  for- 
bidden as  soon  as  the  diagnosis  of  malignant  disease  is  made. 
A  simple  cleansing  spray  of  borax  solution  will  help  the  patient 
to  cleanse  the  parts  and  thus  lessen  septic  absorption  and  lessen 
discomfort. 

Of  the  newer  forms  of  non-operative  treatment  such  as  Roent- 
gen and  Finsen  rays,  radium  and  radio-active  substances,  it  can 
only  be  said  that  they  are  in  a  very  early  stage  of  experimenta- 
tion with  results  so  far  discouraging. 
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Kadical  upcraliait,  X'irchow  wrote:  "If  cancer  be  ai  its  onset, 
and  for  a  lons^"  time  afterward,  a  local  disease,  it  must  he  jjossihle 
to  cure  it  at  that  stag^e  by  local  treatment."  This  is  loi^ical  l)ut, 
so  far  as  we  are  able  to  say  at  present,  the  only  possible  cure 
is  by  local  operative,  not  by  local  ai)i)licative,  treatment. 

There  are  six  radical  operative  methods  of  dealinj;-  with  ma- 
lignant laryngeal  disease: 

1.  Intra-laryngeal  extirpation. 

2.  Transhyoid  pharyngotomy. 

3.  Subhyoid  pharyngotomy. 

4.  Thyrotomy. 

5.  Partial   laryngectomy. 

6.  Total   laryngectomy. 

I.  Iiifra-laryiigcal  cxiirpatioji  for  malignant  disease  is  un- 
surgical  and  unjustifiable.  It  is  a  cardinal  rule  in  the  surgery 
of  malignant  disease  in  other  locations  to  extirpate  an  area  of  the 
Jiealthy  sitrroiiiiding  tissue  on  all  sides  aloiig  zeitli  tlie  groieth. 
If  this  is  impossible,  let  it  alone.  It  is  manifestly  impossible  to  re- 
move endo-laryngeally  with  certainty  the  growth  and  an  area  of 
healthv  surroimding  tisstie.  when  it  is  not  even  possible  to  see 
the  extent  of  the  growth.  A  malignant  growth  is  not  a  foreign 
body  to  be  grasped  and  brought  away  entirely  with  forceps.  It 
must  be  cut  away  under  direct  visual  inspection,  with  constant 
sponging  of  the  field  of  operation  that  the  exact  extent  of  the 
growth  be  determined  and  its  border  avoided,  the  incision  keep- 
ing well  into  the  sound  tissues.  No  man  living  can  do  this  endo- 
laryngeally. 

It  seems  to  the  writer  that  all  endo-laryngeal  procedures, 
except  possibly  the  taking  of  a  specimen  in  cases  consenting  to 
operation  in  the  event  of  a  positive  report,  are  unjustifiable.  Sir 
Felix  Semon,  who  w^ith  Mr.  Butlin  is  the  strongest  advocate  of 
thyrotomy,  reports  removing  entire  by  "great  good  luck"  an  un- 
doubted epithelioma  in  an  endo-lar}ngeal  eft'ort  to  take  a  speci- 
men.   There  was  no  recurrence. 

This  is  apt  to  tempt  the  facile  laryngologist  to  yield  to  the 
patient's  entreaty  for  an  operation  without  an  external  incision. 
Yet  no  greater  error  coidd  be  made.  Be  the  etiology  of  the  vary- 
ing degrees  of  malignancy  what  they  may,  conditions  of  soil  or  of 
seed,  w^e  have  no  fore-knowledge  of  the  degree  of  the  case  before 
us,  so  that  it  is  essential  to  consider  every  case  one  of  the  most 
malignant-  degree. 

2    and    3.       Transhyoid    and    subhyoid    phary)igofoiny     are 
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similar.  They  are  comparatively  easy  of  performance  and  are 
well  adapted  for  extirpation  of  malignant  disease  of  the  epiglottis. 
They  have,  like  other  operations  for  laryngeal  malignant  disease, 
statistically,  rather  a  high  mortality.  This  has  not  been  the 
writer's  experience.  He  has  performed  transhyoid  pharyn- 
gotomy  three  times,  without  any  untoward  happenings.  In  two 
cases  there  was  a  recurrence,  in  one  after  six  months,  in  the  other 
ten.  The  other  case,  the  first  one  operated,  lived  six  and  one- 
half  years,  and  died  of  injuries  received  in  a  railroad  wreck. 

Thyrotoniy. — Of  all  radical  operations  for  the  extirpation 
of  intrinsic  laryngeal  growths  this  has  given  the  best  results, 
since  its  technique  has  been  perfected,  and  since  its  exact  sphere 
of  usefulness  has  been  recognized.  Its  performance  prior  to  20 
vears  ago.  was  attended  by  an  appalling  list  of  failures.  But  it 
was  then  done  indiscriminately,  and  it  must  be  said,  imperfectly. 
As  done  then  the  extirpation  was  usually  no  more  thorough  than 
could  have  been  done  intralaryngeally.  or  more  of  en  it  was  re- 
sorted to  too  late.  It  was  seldom  if  ever  done  in  those  days  until 
there  had  been  not  only  extrinsic  extension,  but  extension  beyond 
the  larynx  altogether,  that  is.  into  the  lymphatics  and  even  the 
perilaryngeal  structures.  In  other  words,  it  was  at  times  done 
for  conditions  that  were  be}"ond  the  hope  of  cure  even  by  a  total 
laryngectomy.  Statistics  of  all  these  operations  were  collected 
by  Paul  Bruns  and  published  in  1878,  casting  an  opprobrium  on 
the  operation  of  thyrotomy  from  which  it  has  never  yet  recovered. 
That  it  has  been  resurrected  and  placed  in  its  proper  position  is 
due  to  the  efforts  of  Mr.  Butlin  and  Sir  Felix  Semon.  They  have 
had  results  as  extremely  good  as  the  previous  thyrotomies  had 
been  extremely  bad.  That  some  other  operators  have  not  equaled 
their  results  has  been  perhaps  due  more  than  anything  else  to 
an  improper  selection  of  cases. 

A  number  of  cases  of  thyrotomy  have  been  reported  where. 
after  opening  the  larynx,  a  laryngeal  evisceration  was  proceeded 
with  when  really  a  laryngectomy  should  have  been  done.  In 
some  instances  this  was  because  a  permission  for  a  laryngectomy 
had  not  been  obtained  beforehand,  but  under  the  circumstances 
the  case  should  not  be  counted  as  a  thyrotomy  in  determining  the 
value  of  thyrotomy  in  a  suitable  case. 

Semon.  in  1886,  wrote : 

"Thvrotomv  with  subsequent  extirpation  through  the  wound 
vields  verv  bad  results  in  cases  of  malignant  growths  and  should 
not  be  attempted."     This  was  based  on  a  study  of  the  literature. 
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Ill  H;o3  he  wrote:  "If  this  operation  be  restricted  to  the  cases  in 
which  it  is  really  a])plicable,  its  results  are  perfectly  ideal." 

Morcll  Mackenzie  was  also  condemnatory,  as  was  Butlin.  who 
in  1883  said:  "Xot  the  slightest  encouragement  is  attorded  by 
these  accounts  to  induce  one  to  perform  the  operation  of  thyrot- 
omy  or  subhyoid  incision  for  the  removal  of  carcinoma,  whether 
extrinsic  or  intrinsic."  Butlin  has  also  completely  reversed  his, 
views.  Semon's  first  change  of  view  came  from  an  exceedingly 
favorable  result  in  a  patient  who  demanded  a  radical  operation 
at  his  own  risk. 

The  indications  for  a  thyrotomy  are  : 

1.  An  intrinsic  growth;  that  is,  one  limited  to  the  ventricular 
bands,  the  ventricle,  the  cords,  and  the  parts  below  to  the  limits 
of  the  larynx. 

2.  A  limited  extent  of  disease. 

3.  Malignancy,  or  a  suspicion  of  malignancy  justifying  ex- 
ploratory th}rotomv. 

4.  No  extrinsic  disease,  not  even  involvement  of  the  aryte- 
noids or  interarytenoid  folds. 

5.  No  perforation  of  the  thyroid  cartilages. 

6.  No  glandular  involvement. 

A  poor  general  condition,  wnth  a  tendency  to  bronchial  and 
pulmonary  afifections,  is  undesirable,  though  not  prohibitory.  But 
if  the  above  six  conditions  be  not  present,  a  thyrotomy  had  better 
not  be  done.  A  laryngectomy  with  dissection  in  search  of  the 
infected  glands  is  indicated,  if  operable  at  all. 

Exploratory  thyrotomy  is  justified  if  there  is  the  slightest  sus- 
picion of  malignancy,  provided,  of  course,  the  patient  consents  to 
a  removal  of  the  growth  in  the  event  of  the  suspicion  proving 
well  founded.  Indeed,  the  writer  would  recommend  exploratory 
thyrotomy  in  all  cases  where  the  microscopist's  report  is  negative, 
but  the  laryngologist  suspects  malignancy. 

In  deciding  the  advisability  of  operation,  the  presence  of  car- 
cinomatous foci  in  other  than  laryngeal  locations  must  be  consid- 
ered. If  these  are  inoperable  it  is,  of  course,  unjustifiable  to  op- 
erate on  the  laryngeal  neoplasm,  however  operable  it  may  be  in 
itself. 

Next  in  importance  to  the  extent  of  the  lesion  is  lhe  age, 
vitality,  temperament  and  environment  of  the  patient. 

There  is  every  reason  to  believe  that  carcinoma  is  a  local 
infection.  Unless  there  is  hope  that  the  entire  focus  can  be  com- 
pletely removed,  it  had  better  be  left  entirely  alone.     Partial  ex- 
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tirpation  stimulates  renewed  activity  in  a  growth  of  tardy  devel- 
opment. 

Finally,  if  a  thyrotomy  be  decided  upon,  let  it  be  done  at  once. 
Remember  that  though  the  visible  portion  of  the  growth  be  sta- 
tionary, extension  may  be  rapidly  putting  the  patient  beyond  all 
hope  of  relief  by  the  most  radical  attempt  at  complete  extirpation. 
Delay  is  dangerous,  often  fatal. 

In  obtaining  consent  to  a  thyrotomy.  let  us  remember  that 
conditions  my  prove  so  bad  on  exploration  that  a  complete  or 
partial  laryngectomy  may  be  deemed  advisable.  His  consent  or 
refusal  of  consent  to  a  complete  laryngectomy  should  be  obtained 
before  the  thyrotomy. 

5.  Partial  Laryngectomy. — If,  upon  opening  the  larynx,  the 
evisceration,  or  removal  of  the  soft  parts  usually  contemplated 
when  the  word  thyrotomy  is  used,  be  deemed  insufficient,  it  is  of 
course  right  and  proper  to  excise  as  much  of  the  cartilage  or  other 
parts  as  may  be  necessary  to  eradicate  the  disease.  Such  opera- 
tions have  been  called,  rightly  or  wrongly,  partial  laryngectomies. 

6.  Total  Laryngectomy. — Here,  again,  wholesale  statistics  as 
to  the  value  of  operation  are  certainly  very  misleading.  These 
operations  have  been  done  by  many  incompetent,  often  not  so 
much  to  do  the  operation,  perhaps,  as  to  decide  whether  it  is  justi- 
fiable or  not.  ]\lany  of  the  cases  were  operated  when  the  entire 
neck  was  involved  and  the  patient  was  at  death's  door.  Statistics 
are  valueless  as  guides  to  prognosis  of  operative  results  unless  an- 
alyzed into  intrinsic  or  extrinsic,  as  to  stage  and  as  to  glandular 
involvement.  Manifestly  the  result  of  a  radical  operation,  even 
though  intrinsic. in  the  case  of  an  aged  feeble  man  in  the  last  stages 
of  asthenia,  cachexia  and  inanition  is  no  criterion  as  to  the  result  of 
an  early  operation  in  a  strong,  well-nourished  subject.  Of  what 
value,  then,  are  statistics  made  up  in  large  part  by  just  such  mori- 
bund cases,  usually  with  extensive  involvement  and  huge  glandu- 
lar infiltrations?  If  surgeons  wish  to  operate  on  such  cases  and 
report  them,  certainly  statisticians  should  omit  them  from  tables. 

There  are  those  who  claim  that  a  malignant  neoplasm  is  inop- 
erable if  it  be  sufficiently  extensive  to  demand  a  total  laryngectomy 
with  glandular  extirpation  and.  further,  that  there  will  certainly 
be  an  unremoved  infected  lymphatic  channel  as  a  focus  for  recur- 
rence. But  it  is  true  of  malignant  disease  anywhere  that  when  it 
is  certainly  not  possible  to  remove  every  vestige  of  the  disease,  to 
let  it  alone,  and  it  is  equally  true  that  in  any  case  it  is  not  pos- 
sible to  determine  a  priori  whether  a  complete  extirpation  is  possi- 
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blc.  There  have  l)een  recurrences  after  very  wide  removal  of 
small  growths  with  a  wide  area  of  surroundini>^  healthy  tissues, 
while  cases  have  been  reported  of  five  or  more  years  of  comfort- 
able existence  after  total  laryngectomy,  with  resection  of  the 
pharynx,  carotid,  jugular  and  pneumogastric. 

The  prospect  of  early  and  certain  death,  on  the  one  hand,  and 
of  some  years  of  freedom  from  disease,  but  with  more  or  less 
mutilation,  with  very  defective  speech,  on  the  other  hand,  should 
be  submitted  to  the  patient's  consideration.  ]\Iany  patients  have 
died,  and  many  will  die  in  the  future,  with  a  limli  on,  in  prefer- 
ence to  a  life-saving  amputation.  We  have  done  our  duty  when 
we  submit  the  probabilities,  as  we  at  present  know  them,  to  the 
patient.  If  he  feels,  as  many  do,  and  as  one  of  the  writer's  most 
successful  cases  expressed  it,  that  the  "cancer  that  is  eating  into 
my  vitals  must  come  out  even  if  I  die  in  the  attempt,"  it  is  cer- 
tainl\-  justifiable  to  make  the  by  no  means  hopeless  attempt. 

What  have  we  to  ofTer  the  patient  for  the  risk  incurred  ?  Lar- 
yngectomy may  be  advised  on  the  well-founded  hope  of : 

First.     Cure. 

Second.  Increased  comfort  for  a  variable  period,  even  in  the 
event  of  recurrence. 

In  regard  to  cure,  there  are  certainly  reports  by  responsible 
men  of  many  cases  of  laryngectomy  well  at  the  end  of  tv^o  years. 
This  period,  in  the  writer's  opinion,  certainly  justifies  the  word 
"cure."  There  are  certainly  degrees  of  malignancy,  and  the  degree 
cannot  be  determined  beforehand.  A  given  case  may  be  of  the  de- 
gree curable  by  extirpation.  The  writer  has  one  case  still  well  at 
the  end  of  five  years,  and  he  has  seen  a  case  of  another  operator 
well  at  the  end  of  eleven  years.  As  to  increased  comfort,  it  cannot 
be  denied  that  as  soon  as  the  wound  is  healed  the  patient  is  more 
comfortable  than  he  was  previous  to  the  operation.  He  is  free 
from  the  pain,  including  that  which  used  to  extend  to  his  ears ; 
he  is  also  free  from  cough,  pyrexia,  toxemia  and  emaciation. 

If  recurrence  take  place  in  the  larynx  the  symptoms  may  all 
recur,  but  the  period  of  comparative  comfort  will  have  been  worth 
the  operation. 

Gliick,  whose  large  experience  entitles  him  to  speak,  has  said 
that  laryngectomy  lengthened  life  and  renewed  hope,  and  if,  after 
a  year  or  a  year  and  a  half  in  the  desperate  cases,  relapses  oc- 
curred, the  last  stage  was  much  less  painful  and  death  more  easy. 
On  the  other  hand,  Gliick  further  said,  the  cases  that  recurred 
lived  contentedlv  and  even  merrilv. 
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Of  the  writer's  six  cases  that  recovered,  all  said  they  were  glad 
the  operation  had  been  done.  Those  who  were  of  a  cheerful,  con- 
tented disposition  were  contented.  One  with  an  irritable  temper 
was  abusing  surgeons  in  general,  and  the  writer  in  particular,  but 
with  less  grounds  than  some  others,  for  he  lived  three  years  with- 
out recurrence,  dying  of  cerebral  hemorrhage.  The  three  patients 
who  were  smokers  smoked  with  comfort  by  closing  off  the  air 
passage  from  the  nose  with  the  palate,  and  then  exhausting  the 
air  to  draw  in  the  smoke  by  muscular  contraction  of  their  cheeks. 
One  alcoholic  was  enabled  to  indulge  more  freely  than  ever,  and 
died  eight  months  after  of  alcoholism. 

The  indications  for  total  laryngectomy  are : 

First.     ]\Ialignant  disease,  extrinsic  by  origin  or  extension. 

Second.  Intrinsic  disease  so  extensive  that  sufficient  surround- 
ing healthy  tissue  cannot  otherwise  be  removed. 

Third.     Not  too  extensive  adenopathy. 

Another  way  of  putting  it  would  be :  All  operable  cases  of  ma- 
lignant laryngeal  disease  that  are  inoperable  by  thyrotomy  or 
infra-  or  transhyoid  pharyngotomy,  and  that  are  considered  such 
as  to  permit  of  complete  extirpation  of  glandular  infections. 

The  iiiiDiediafc  danger  of  total  laryngectomy  with  adenectomy 
besides  the  general  surgical  risks  of  shock,  anesthesia,  iodoform 
intoxication,  etc..  are  pneumonia,  infarction,  pneumonitis,  sepsis, 
syncope,  intestinal  hemorrhage,  embolism  and  infarct. 

In  those  cases  where  tissues  beyond  the  larynx  are  found  infil- 
trated and  are  removed  we  have  the  added  risks,  in  common  caro- 
tid ligation,  of  hemiplegia,  coma  and  death ;  in  thyroid  extirpa- 
tion, of  myxedema  ;  in  vagus  resection,  of  respiratory  failure,  etc. 

This  is  a  very  formidable  list  of  dangerous  possibilities,  yet 
they  are  no  longer  probabilities.  The  earlier  experiences  were 
very  discouraging,  but  with  more  experience  and  modern  perfec- 
tion of  technique,  together  with  earlier  operations,  total  laryngec- 
tomy is  being  removed  from  the  list  of  "probably  fatal"  operations. 

Thus  Gliick.  out  of  his  first  series  of  ten  cases,  had  only  two 
recoveries  (20  per  cent.),  while  in  a  later  series  he  had  only  five 
recoveries  in  nine  cases  (55.6  per  cent.).  In  a  still  later  series 
(1903)  he  reports  22  cases  of  total  laryngectomy  with  only  one 
death  (4.5  per  cent.),  and  that  due  to  iodoform  poisoning  on  the 
eleventh  day.  in  a  man  aged  70.  In  27  cases  of  transverse  extir- 
pation of  the  larynx  and  pharynx,  in  the  majority  of  which  in- 
fected glands  were  extirpated,  he  had  only  one  death  (3.7  per 
cent.),  on  the  fifth  day.  in  a  case  where  lateral  hemiplegia  and  un- 
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consciousness  had  followed  carotid  lip:ation.  There  were  livin.q-  at 
that  date  (1903)  38  patients  who  had  been  operated  (totally  and 
partially)  at  various  periods  up  to  13  years  previously.  On  the  one 
surviving  13  years  and  still  alive  a  hemi-laryngectomy  (for  sar- 
coma) had  been  done.  On  another  who  survived  11  vears,  a 
hemi-laryngectomy  was  followed  by  nine  years  of  health  before  a 
reappearance  in  the  other  half  of  the  larynx ;  removal  of  this  gave 
two  years  more  of  life. 

These  are  the  records  of  one  man's  work,  an  exceptional  man 
as  to  opportunities  and  ability :  but  on  that  account  are  all  the 
more  reliable  as  guides  to  advisability  and  prognosis  than  (as 
Semon  has  pointed  out  in  speaking  of  thyrotomy)  the  "massing 
together  of  all  the  operations  ever  performed  by  anybody  and 
everybody." 

Some  very  brilliant  results  have  been  reported  from  the  Gliick 
pharyngo-plastic  operation  after  laryngeal  resection,  a  skin  flap. 
which  afterward  acquired  "a  soft,  slippery  surface,  like  mucous 
membrane,  occupying  the  space  of  the  resected  larynx." 

Successful  laryngectomies  have  been  reported  in  which,  beside 
the  larynx  proper,  a  large  portion  of  the  esophagus,  the  pneumo- 
gastric  nerve,  the  common  carotid  artery,  the  internal  jugular 
vein,  the  entire  thyroid  gland,  the  tongue  and  the  pharynx  have 
been  removed.  Whether  such  operations  shall  be  done  is  for  the 
patient  to  decide.  If  the  year  or  two  of  life  gained  is  worth  the 
mutilation  to  the  patient,  the  operation  is  certainly  advisable.  The 
writer  has  always  advised  the  operation  in  laryngectomy,  however 
radical  it  promises  to  be.  if  the  patient's  temperament  and  general 
condition  be  good,  at  the  same  time  carefully  explaining  to  the 
patient  the  condition  he  will  be  in  and  the  risks  he  is  taking.  The 
post-operative  condition  of  the  patient  in  the  successful  cases  is 
explained  to  him,  but  it  is  forcibly  stated  that  these  only  represent 
about  30  per  cent,  of  the  cases. 

Chronic  nephritis,  diabetes,  alcoholism,  advanced  arterio- 
sclerosis, organic  cardiac  and  hepatic  diseases,  while  not  absolute 
contra-indications,  warrant  a  more  unfavorable  prognosis. 

Total  laryngectomy  has  seldom  been  resorted  to  early,  except 
in  disease  located  on  the  posterior  surface  of  the  cricoid  cartilage, 
which  is  inoperable  by  thyrotomy.  The  success  in  these  cases 
points  to  the  fact  that  laryngectomy  would  be  a  highly  efficient 
operation  if  done  early. 

The  American  method  of  a  preliminary  resection  of  the  tra- 
chea, stitching  it  to  the  integument  above  the  sternal  notch  to  be 
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safely  out  of  the  way  of  blood  and  later  of  septic  wound  dis- 
charges, has  resulted  in  a  very  much  lowered  death  rate. 

It  is  not  intended  here  to  go  into  the  technique  of  operations. 
A  few  points  from  experience  may  not  be  amiss.  The  use  of  the 
Trendelenburg  tampon  canula  will  be  found  a  serious  mistake. 
Worse  yet  is  to  wait  twenty  minutes  for  the  sponge  of  a  Hahn 
canula  to  swell.  The  operation  should  be  well  under  way  by  that 
time.  A  far  better  and  safer  method  of  keeping  blood  out  of  the 
larynx  during  the  operation  is  to  put  the  patient  in  the  Trendelen- 
burg position,  with  the  head  hanging  over  the  end  of  the  table 
(or,  better,  on  a  dropped  headboard),  in  the  Rose  position.  In 
this  position  blood  cannot  run  or  be  sucked  into  the  trachea.  A 
tracheotomy  is  done,  a  canula  inserted  and  through  this  the  chloro- 
form is  given  by  means  of  a  long  tube  with  a  curved  hard  rubber 
tube  at  one  end  for  insertion  into  the  canula,  and  at  the  other  a 
gauze-covered  funnel,  on  which  the  chloroform  is  dropped. 
Should  it  be  necessary  to  extend  the  thyrotomy  wound  into  the 
tracheotomy  wound,  the  hard  rubber  tu])e  is  inserted  directly  into 
the  trachea. 

The  Trendelenburg-Rose  position  also  has  the  advantage  that 
by  increasing  the  encephalic  blood  supply  it  tends  to  lessen  the 
shock  often  so  marked  in  total  extirpation. 

These  operations  should  never  be  done  outside  of  a  hospital. 
A  surgeon  who  is  thoroughly  familiar  with  the  trachea,  by  long 
experience  with  tracheotomy  cases,  should  be  at  the  bedside  for 
three  or  four  days  After  that  a  thoroughly  trained  nurse  accus- 
tomed to  tracheal  cases  may  be  trusted  if  the  surgeon  is  within 
easy  call.  Do  not  trust  the  nutrition  of  your  patient  to  nutrient 
enemata.  They  will  satisfy  the  patient  and  his  friends,  but  they 
will  not  nourish  him.  The  writer  learned  this  by  the  loss  of  a 
patient  from  whom  he  had  removed  an  epithelioma  of  the  anterior 
pillar.  The  orders  were  for  a  pint  of  milk  every  three  hours  by 
the  stomach  tube,  but  owing  to  a  change  in  internes  the  milk  was 
given  by  rectal  tube.  The  patient,  who  was  old  and  feeble,  died 
of  inanition  on  the  ninth  day  after  operation.  The  lesson  will 
never  be  forgotten  by  the  writer,  who  now  sees  to  it  that  the  nutri- 
ment is  placed  in  the  stomach,  where  it  will  be  digested  and  passed 
on  to  assimilation.  Of  course,  many  patients  may  not  be  in  such 
a  weak  condition  that  immediate  feeding  is  imperative ;  for  such 
the  infinitesimal  amount  of  nutriment  absorbed  from  the  lower 
bowel  may  be  worth  the  annoyance,  but  it  certainly  would  not 
prolong  life  a  day.     The  putridity  of  food  after  a  few  hours  in 
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the  rectum  wcnild  lead  one  to  hope  that  none  of  it  was  absorbed. 
The  writer  has  always  used  the  stomach  tube  for  a  few  days 
in  his  laryngectomy  cases,  and  has  never  had  an\-  ill  results  fol- 
low when  inserted  by  a  skillful  nurse  or  interne.  The  patient 
often  learns  to  pas?  it  himself  after  a  time  or  two. 

The  a)icstlictic  for  all  laryngeal  operations  should  be  chloro- 
form, keeping  the  patient  only  partially  under  its  influence.  It 
should  never  be  so  deep  as  to  abolish  reflex  cough  excited  by 
blood  in  the  trachea.  Reflex  cough  from  the  surgical  manipula- 
tions of  the  larynx  is  abolished  by  the  local  application  of  a  20- 
per-cent.  cocaine  hydrochlorate  solution,  to  which  is  added  one  of 
the  preparations  of  the  vaso-active  principles  of  adrenals.  This 
may  check  hemorrhage  to  some  extent,  but  its  main  purpose  is  to 
intensify  the  action  of  the  cocaine.  "  This  solution  should  not  be 
allowed  to  run  down  the  trachea,  and  onl}-  enough  chloroform 
should  be  used  to  overcome  resistance.  The  patient  should  be 
allowed  to  come  partiall}-  out  and  cough  a  few  times  occasionally. 
While  this  coughing  ma\-  infect  the  wound  slightly,  it  will  guar- 
antee against  aspiration  pneumonia.  Of  course,  we  know  there 
is  a  post-operative  pneumonia  following  major  operations  remote 
from  the  air  passages  and  occurring  with  or  without  an  anesthetic, 
but  such  cases  are  rare  indeed.  Care  should  be  taken  to  diminish 
and  discontinue  tlie  chloroform  before  the  completion  of  the  op- 
eration, so  that  the  patient  will  come^to  complete  consciousness  by 
the  time  the  last  stitches  are  being  pitt  in,  and  so  that  he  will  have 
no  post-anesthetic  sleep.  The  writer  is  confident  that  if  these 
bints  are  followed  the  mortality  of  thyrotomy  and  of  laryngec- 
toni}-  will  be  still  further  reduced.  The  same  suggestions  are 
equally  true  of  a  tracheotomy,  whether  done  for  malignant  dis- 
ease or  not.  The  writer  has  not  had  a  pneumonia  from  his  list 
fourteen  consecutive  tracheotomies  for  various  conditions.  He 
will  go  farther  and  say  that  go  per  cent,  of  the  post-operative,  or 
so-called  ether-pneumonias,  would  have  been  avoided  if  the  pa- 
tient had  been  allowed  to  come  out  enough  to  cough  his  trachea 
clear  every  few  minutes.  The  writer  was  taught  in  his  yoimger 
days  that  it  was  almost  a  crime  to  let  the  patient  come  out  and 
then  put  him  under  again.  He  soon  learned  that  to  do  so  will 
save  many  a  life.  In  over  two  thousand  anesthesias  by  the  writer 
and  for  him,  on  this  principle,  there  has  never  been  a  pneumonia. 
This  may  seem  foreign  to  the  subject  in  hand,  but  the  writer  is 
confident  that  the  large  pneumonia  mortality  from  thyrotomy  and 
laryngectoiuy  can  be  almost  entirelv  avoided.     In  laryn':i"eal  opera- 
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tions  this  "talking  anesthesia"  may  be  thought  to  increase  the 
danger  of  reHex  cardiac  inhibition  being  excited  by  the  trauma 
of  the  superior  laryngeal  nerve,  but  cocaine  temporarily  paralyzes 
the  nerve  and  it  can  be  cut  if  desired. 

One  more  point  in  regard  to  these  operations :  For  the  sake  of 
your  patients,  for  the  sake  of  your  results,  for  the  sake  of  confiding 
humanity,  do  not  grope  around  in  the  dark.  Wear  an  electric  light 
on  }our  head.  Even  with  it  }"ou  will  find  it  none  too  easy  to  see 
the  nature  and  extent  of  the  growth.  Brilliant  illumination  will 
enable  you  to  work  faster,  a  great  desideratum.  A  forehead  mir- 
ror to  throw  its  light  where  you  want  it  w^ould  have  to  be 
moved  ever}-  time  your  head  or  the  source  of  the  light  changed 
position.  The  head-light  always  throws  the  light  where  you  are 
looking,  no  matter  how  much  }ou  move  about.  Hand  lamps  held 
bv  a  nurse  are  always  in  the  way,  and  often  interfere  with  vision 
by  the  dazzling  of  a  beam  of  light  passing  the  shade. 

After  thyrotomy  keep  the  patient  lying  on  the  side  from  which 
the  growth  was  removed,  chin  downward  and  forward,  and  allow 
no  pillow.  These  precautions  will  help  to  prevent  the  wound  dis- 
charges finding  their  way  down  into  the  lungs.  The  prone  posi- 
tion is  best  after  laryngectomy. 

The  curette  has  absolutely  no  place  in  any  operation  for  the 
eradication  of  malignant  disease,  the  recurrences  of  which  are 
often  due  to  infection  at  the  "|jme  of  operation.  The  curette  may 
be  likened  to  the  harrow  thatr.buries  the  seed  in  the  soil  to  insure 
germination.  The  clean-cut  incisions  with  knife  or  scissors  should 
be  through  the  healthy  tissues,  far  beyond  the  limits  of  the  infil- 
trating cancer  cell.  If  the  incisions  be  not  beyond  these  limits  and 
cancer  cells  be  left,  they  can  no  more  be  thoroughly  removed  by 
scraping  with  a  curette  than  all  the  mud  can  be  removed  from  a 
street  by  scraping  with  a  hoe.  If  the  cells  be  left,  recurrence  is 
certain.  It  is  very  different  here  from  a  purulent  invasion  of  the 
mastoid  cells,  where  a  curette  is  so  valuable.  Nature  makes  a 
good  fight  against  purulent  invasion,  and  with  a  reasonable 
amount  of  scraping  and  good  drainage  she  can  throw  off  what 
may  be  left.  Nature  cannot  throw  off  the  cancerous  invasion. 
There  are  no  spontaneous  cures. 

Then  let  us  make  our  incisions  far  out  in  the  healthy  tissue 
and  not  depend  upon  the  curette. 

It  is  the  writer's  opinion  that  if  opium  and  all  its  derivatives 
and  all  other  drugs  that  allay  cough  be  withheld,  deaths  from: 
pneunionia  vcill  be  rare  indeed. 
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I'Voin  loni;-.  close  daily  watchinj;-  and  \v(  irking-  with  trache- 
otomy cases,  the  writer  is  certain  that  in  nine  out  of  ten  cases  the 
outer  canula  is  not  removed  often  enough.  It  ou^ht  to  he  taken 
out  at  least  twice  daily  to  allow  the  patient  to  coug^h  out  secretions 
whose  escape  is  hindered  by  it.  It  should  always  be  immediately 
replaced,  after  a  few  moments  of  quick  cleansing. 

It  is  not  necessary  before  this  body  of  able  surgeons  to  urge 
immediate  operation,  but  to  the  laryngologically  less  experienced, 
to  the  family  physican,  whose  aid  we  must  have  in  imj^ressing 
upon  the  patient  the  necessity  of  immediate  consent — to  these  we 
would  say :  A  week's  delay  after  a  diagnosis  is  made  mav  be 
sufficient  to  turn  the  scales  against  success. 

We  must  also  urge  that  in  a  person  past  middle  life  who  de- 
velops a  hoarseness  that  does  not  clear  up  in  two  weeks,  or  who 
has  a  sore  throat  cr  soreness  on  swallowing,  the  larynx  should  be 
immediately  examined.  If  we  are  to  have  any  degree  of  success 
in  these  operations,  we  must  see  the  patient  early. 

RESUME. 

The  factors  in  the  etiology  of  carcinoma  are  age,  sex,  heredity 
(?),  syphilis  (  ?).  irritation,  and  precancerous  benign  neoplasms. 

The  sites  in  the  order  of  frec|uency  are  the  glottic  boundaries, 
the  epiglottis,  posterior  surface  of  the  cricoid  cartilage,  interary- 
tenoid  fold,  ary-epiglottic  ligament,  ventricular  bands,  the  ven- 
tricle, and  the  infraglottic  region. 

The  syniptoins  are  dysphonia,  hoarseness,  aphonia,  cough,  ex- 
pectoration of  frothy  secretion,  dyspnea,  hemorrhage,  orthopnea, 
pain,  laryngeal  and  referred  to  the  ears,  dysphagia,  odynphagia, 
fetor  and  cachexia. 

The  laryngoscopic  appearances  may  show  paralysis  of  a  cord, 
a  more  or  les*  diffusive  redness,  or  a  protrusion  appearing  snow 
white,  dirty  gray,  pinkish,  or  reddish,  in  form,  papillomatous, 
warty,  with  sharply  pointed  elevations,  with  intervening  rounded 
granulations  or  an  ulcer. 

It  may  be  single  or  multiple,  and  is  often  covered  with  pus 
or  frothy  saliva. 

The  diagnosis  will  rest  upon  the  age.  fetor,  cachexia,  adeno- 
pathy, pain,  duration,  paralysis  of  a  cord,  palpation  of  the  thyroid 
cartilage  and  the  microscopic  report.  Syphilis,  perichondritis, 
lupus,  tuberculosis,  chronic  laryngitis,  blood  clots  and  hemor- 
rhagic spots,  pachydermia,  eversion  of  the  ventricle  and  benign 
growths  will  have  to  be  excluded  in  the  diagnosis. 
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The  prognosis  as  to  termination  is  unfavorable  but  not  hope- 
less. In  early  operated  intrinsic  malignant  disease  it  is  good. 
In  disease  extrinsic  by  origin  or  extension,  and  when  the  lym- 
phatics are  infected,  it  is  unfavorable.  Prognosis  as  to  duration, 
from  two  to  ten  years  may  be  promised,  if  seen  early.  As  to 
recurrence,  the  prognosis  is  the  same  as  mentioned  of  termina- 
tion. Prognosis  as  to  voice  in  early  thyrotomized  intrinsic  cases 
is  fairly  good ;  in  late  cases  requiring  laryngectomy,  some  kind  of 
sound  answering  for  speech  may  be  promised. 

Treatment  may  be  palliative  or  radical.  Palliative  measures 
include  tracheotomy,  esophagotomy  (or  gastro-enterostomy). 
cleansing  sprays  and  gargles  and  analgesics. 

Serum  therapy.  Finsen's  light  rays.  Roentgen  rays  and  radio- 
active substances  are  not  yet  proven  of  benefit. 

Partial  endo-laryngeal  removal  of  the  malignant  mass  is  abso- 
lutely unjustifiable,  even  for  the  dyspnea,  unless  consent  to  a 
tracheotomy  cannot  be  obtained. 

Radical  Treatment. — Unless  total  removal  of  infection  is  a 
reasonable  possibility,  no  operation  is  justifiable  except  trache- 
otomy, esophagotomy.  or  whatever  else  may  be  planned  to  pre- 
vent or  postpone  inanition  or  asphyxia. 

Radical  endo-laryngeal  extirpation  is  impossible. 

Radical  measures  include  transhyoid  and  infrahyoid  pharyn- 
fotomy,  thyrotom}-,  partial  laryngectomy  and  total  laryngectomy. 

Pharyngotomy,  transhyoid  and  subhyoid,  are  adapted  only  to 
disease  limited  to  the  epiglottis. 

Thyrotomy  is  the  operation  of  election  under  the  following 
conditions : 

1.  An  intrinsic  growth. 

2.  A  limited  extent  of  disease. 

3.  ^Malignancy.  * 

4.  Suspected  malignancy   (exploratory  thyrotomy). 

5.  Xo  involvement  of  the  thyroid  cartilages. 

6.  Xo  glandular  involvement. 

Partial  laryngectomy  is  advisable  when  at  th}rotomy  remov- 
able malignant  extension  is  found. 

Total  laryngectomy  with,  if  necessary,  removal  of  all  infected 
glands  and  tissues  is  indicated  when  the  patient  desires  a  chance  of 
cure,  with,  in  anv  event,  increased  comfort  for  a  variable  period. 
when  the  disease  is  extrinsic  by  origin  or  extension,  or  when, 
though  intrinsic,  it  is  so  extensive  that  sufficient  surrovmding 
healthv  tissue  cannot  be  otherwise  removed. 
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Total  larynp;ectom_\-.  with  modern  tcchniciue.  protlictic  ai)pli- 
ances  and  the  possibilities  of  ])uccal  voice,  is  not  the  formidable 
prospect  for  the  patient  that  it  formerl\  was. 

Preliminary  stitchiiii;-  the  trachea  to  a  btitttjnhcjle  in  the  skin, 
the  avoidance  of  cpiates.  the  combined  Trendelenburg-Rose  posi- 
tion, "talking  anesthesia"  with  chloroform,  allowin^^  the  patient 
to  "come  otit"  before  the  stitches  are  put  in,  careful  post-operative 
watching-,  very  frequent  cleansing  of  the  canula — and  keeping  the 
patient  prone  after  operation — all  these  will  reduce  the  danger  of 
post-operative  pnetimonia  to  ahuost  nothing. 

Rectal  alimentation  is  a  delusion  and  a  snare.  Feeding  shotild 
be  by  esophageal  tube  for  a  few  days  until  swallowing  is  easy. 

The  use  of  a  brilliant  head  lamp  facilitates  thorough  extir- 
pation. 

The  curette  has  no  place  in  the  extirpation  of  laryngeal  malig- 
nant disease.  It  rtibs  in  the  infection  as  a  rake  buries  seed  in  the 
soil.  A  clean  cut  with  knife  and  scissors  throtigh  healthy  tissue 
beyond  the  invaded  area  is  the  best  method. 

SARCOMA. 

To  deal  with  sarcoma  as  elaborately  as  already  done  with  car- 
cinoma would  be  impossible -here.  The  following  consideration 
may,  however,  be  added : 

Site. — The  most  usual  site  is  the  vocal  cords,  next  in  fre- 
quency the  ventricle  and  ventricular  bands,  and  less  often  the 
epiglottis.  Even  more  than  carcinoma  it  tends  but  little  to  extrin- 
sic extension.  This  is  true  of  sarcoma  anywhere  when  bounded 
by  bony  or  cartilaginous  walls.  No  case  of  extrinsic  extension  of 
an  intrinsic  sarcoma  has  ever  been  reported  to  the  writer's  knowl- 
edge, though  the  reverse  is  frequently  mentioned  in  the  literature. 

The  etiology  is  obscure.  Age  is  a  factor,  most  cases  occurring 
between  40  and  60  years.  Cases  at  35^  and  81  years  have  been 
reported.  Trauma  has  not  been  showm  to  be  a  factor  here,  as  it 
has  been  in  sarcoma  elsewhere.  The  most  frequent  occurrence  on 
the  vocal  cords  points  to  irritation  as  a  factor,  though  the  origin 
is  in  the  deeper  stmctures. 

The  sxiuptonintology  is  similar  to  carcinoma  though  pain  and 
dvspnea  are  less  frequently  present,  and  are  usually  less  severe. 
Glandular  involvement  occurs  in  some  cases,  after  ulceration. 
Cachexia  and  impairment  of  the  general  health  are  later  and  less 
marked  than  in  carcinoma,  coming  more  from  impeded  respira- 
tion and  alimentation. 
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The  laryiigoscopic  appcara)iccs  like  the  symptoms  are  often 
different  from  those  of  carcinoma.  Ulceration  is  later  and  less 
extensive.  A  striking  yellow  color  has  been  seen  by  some  observ- 
ers. The  projections  are  usually  rounded  as  compared  to  the 
pointed,  grass-like  projections  seen  in  carcinc  ma. 

The  diag)iosis  down  to  the  point  of  determining  malignancy 
is  the  same  as  for  carcinoma.  When  we  come  to  exclude  carci- 
noma, we  usually  fail,  clinically;  but  the  microscope  can  be  im- 
plicitly relied  upon  for  this,  if  a  specimen  all  the  way  down  to, 
and  including  some  of  the  sound  tissue  be  taken.  As  between  sar- 
coma and  certain  benign  conditions  such  as  tuberculoma,  syphilo- 
ma, and  inflammatory  tissue,  the  microscope  is  unreliable;  but 
having  clinically  iletennined  malignancy,  the  microscope  will  posi- 
tively indicate  or  exclude  carcinoma.  Thus  a  positive  diagnosis 
can  be  made.  Extrinsic  extension  of  a  primarily  intrinsic  infiltrat- 
ing neoplasm  excludes  sarcoma,  but  unfortunately  this  is  too  late 
a  sign.  In  all  suspected  cases  an  early  exploratory  thyrotomy  is 
unquestionably  justifiable,  as  any  such  case  demands  remedial  sur- 
gical intervention  anyway. 

The  frcattuciit  is  exactly  the   same  as  for  carcinoma. 

DISCUSSION. 

Dr.  A.  LoGAx  Turner  was  asked  to  open  the  discussion.  He  said  he 
had  very  little  to  say  on  the  subject.  It  was  a  wide  one  and  was  open 
to  a  great  deal  of  discussion.  The  discussion  of  malignant  growths  of  the 
larynx  alone  would  consume  much  time.  Dr.  Jackson,  of  course,  was 
obliged  to  condense  his  paper  in  giving  it.  and  there  were  many  points 
which  he  was  not  able  to  put  before  the  members.  The  speaker  was 
more  interested  in  Dr.  Jackson's  part  of  the  subject  because  he  wanted 
to  hear  what  views  were  held  on  this  side  of  the  ocean  with  regard  to  the 
methods  of  operating  on  malignant  diseases  of  the  larynx.  In  England 
the  general  trend  of  thought  and  action  was  toward  the  views  of  Sir 
Felix  Semon  and  Butlin,  namely  to  resort  to  thyrotomj'  in  intrinsic  laryn- 
geal cancer.  If  his  reading  was  correct,  on  this  side  of  the  ocean  the 
tendency  was  towards  a  wider  removal  of  the  disease,  and  that  laryngec- 
tomy was  indicated  and  carried  out  more  frequently,  and,  lastly,  the 
operation  of  thyrotomy.  The  whole  secret  depended  on  early  diagnosis, 
and  unless  one  could  diagnose  cases  of  cancer  of  the  larynx  early,  he 
could  not  do  modified  operations.  He  wished  he  had  brought  with  him 
the  latest  statistics  of  Semon  and  Butlin  on  this  point,  but  unfortunately 
he  was  unable  to  get  them  before  leaving  home. 

Dr.  C.  R.  Holmes  said  there  was  one  point  that  impressed  him  very 
forcibly,  and  that  was,  from  his  owm  experience  he  had  learned  that  the 
microscope  was  not  always  to  be  relied  on.  He  thought  we  were  all  apt  to 
cut  out  a  piece  of  tissue  and  submit  it  to  someone  who  professed  to  do 
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microscopic  work,  ami  that  this  inchvidual  to  wlioin  the  section  was  sent 
frequently  gave  an  opinion  that  did  not  correspond  with  the  clinical  diag- 
nosis and  clinical  results.  This  had  been  his  experience.  He  had  in  mind 
one  typical  case,  that  of  a  prominent  business  man  in  Cincinnati,  who 
came  to  him,  as  a  last  resort,  for  consultation.  He  had  been  advised,  after 
prolonged  observation  and  treatment  by  a  good  man.  to  have  his  superior 
maxilla  on  the  right  side  removed  for  a  malignant  growth.  Upon  ex- 
amination the  speaker  was  not  convinced  that  the  trouble  was  malignant. 
However,  he  removed  a  piece  of  the  growth,  sent  it  to  a  microscopist.  and 
received  a  report  that  it  was  sarcoma.  He  doubted  the  correctness  of  this 
report.  The  man  was  about  to  be  married.  He  denied  a  specific  history. 
He  believed  the  trouble  to  be  specific,  and  put  the  man  on  antisyphilitic 
treatment,  and  to-day  he  was  perfectly  well.  This  case  was  seen  several 
years  ago.  The  disease  melted  down  promptly  under  antisyphilitic  treat- 
ment. 

In  the  case  of  a  woman,  about  25  years  of  age,  a  diagnosis  was  made 
of  cancer  of  the  larynx,  involving  the  tonsils  and  base  of  the  tongue.  Sur- 
geons were  consulted,  who  advised  the  splitting  of  the  jaw  to  remove  a 
part  of  the  larynx.  Microscopical  sections  were  submitted  to  two  or  three 
microscopists,  and  the  disease  pronouticed  malignant.  Some  said  we 
might  as  well  let  the  woman  die.  She  was  rather  frail  in  physique.  The 
speaker  resorted  to  G.  Betton  ]Massey's  method  of  electrolysis,  and  the 
case  was  now  apparently  well.  There  were  still  small  remnants  of  the 
growth,  but  it  had  been  reduced  nine-tenths  in  size.  Whether  the  find- 
ings of  the  microscopists  were  right  or  wrong,  he  was  still  in  doubt.  Had 
he  followed  the  dictates  of  the  microscopists,  a  radical  operation  would 
have  been  made  at  that  time.  He  saw  this  woman  only  a  short  time  ago. 
and  seemingly  she  was  perfectly  well,  although  it  was  about  five  years 
since  he  first  treated  her. 

He  thought  Dr.  Jackson  took  too  firm  a  stand  against  nutrient  enemata. 
Last  year  his  mother,  aged  74.  died  of  obstruction  from  cancer  of  the 
stomach.  She  received  absolutely  nothing  but  nutrient  enemata  for  over 
two  and  a  half  months.  She  would  have  the  sensation  of  hunger  at 
hours  when  the  enema  was  due  and  it  appeared  practically  as  satisfying 
to  her  as  an  ordinary  meal.  She  was  well  nourished,  and  continued  so 
almost  to  the  last,  but  there  was  such  absolute  occlusion  that  not  a  drop 
of  water  would  pass  through  the  stomach,  and  it  was  from  thirst  and 
finally  general  exhaustion,  but  not  especially  from  lack  of  nutrition,  that 
she  died.  He  did  not  think  one  should  take  such  a  strong  view  against 
the  efficacy  of  nutrient  enemata  as  Dr.  Jackson  had  done. 
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PAPER : 

ORBITAL   IXFECTIOX   FROM    THE   ETHMOID    CELLS 

WITH  SPONTANEOUS  OPENING  AT  INNER 

ANGLE  OF  ORBIT. 


CARL    E.    MUXGER,    M.D. 


That  cases  of  suppurating  ethmoiditis  should  at  least  occa- 
sionally result  in  an  extension  of  the  disease  from  the  nasal  to  the 
orbital  cavity  is  not  to  be  wondered  at  when  is  recalled  the  thin- 
ness of  the  lamina  papyracea  and  the  position  of  the  anterior  and 
posterior  ethmoidal  foramina,  and  that  these  cases  should  have 
been  referred  to  and  have  been  treated  by  the  ophthalmologist 
formerly  rather  than  by  the  rhinologist  is  also  something  that 
should  be  remarked. 

In  studying  up  the  literature  of  orbital  abscesses  having  an 
ethmoid  origin,  it  is  apparent  that  the  number  recently  reported 
is  nnich  less  since  the  rhinologist  has  been  developed  and  the 
knowledge  of  intranasal  diseases  has  increased  and  intranasal 
surgery  has  become  more  nearly  perfected.  This  is  undoubtedly 
due  to  the  earlier  diagnosis  made  possible  by  our  more  extended 
information  as  to  ethmoid  diseases  and  the  greater  promptness 
with  which  the  ethmoid  region  is  attacked  surgically. 

Cases  of  orbital  infection  from  the  ethmoid  cells  do  occur 
as  evidenced  by  the  reports  of  such  cases,  and  as  Bosworth  has 
stated,  "pus  should  escape  through  the  nose  but  in  many  cases  it 
escapes  through  the  os  planum  into  the  orbital  cavity."  ^lost 
examples  of  this  occurrence  are  chronic  in  character,  coming  on 
only  after  a  long  duration  of  ethmoid  trouble,  but  with  noticeable 
exceptions,  i.e.,  the  case  reported  by  W.  N.  Hubbard,  in  which  the 
orbital  abscesses  came  on  shortly  after  a  case  of  tonsilitis,  prob- 
ably of  influenzic  origin,  in  a  patient  with  no  previous  history  of 
ethmoid  involvement ;  and  the  case  reported  by  ^lilligan  where 
an  ethmoiditis  followed  a  severe  attack  of  a  cold  in  the  head,  and 
this  in  a  short  time  followed  by  the  appearance  of  an  orbital 
swelling  in  the  region  of  the  inner  canthus.  The  orbital  symptoms 
vary  in  intensity  from  a  slight  uneasiness  in  this  region  to  severe 
pain,  profound  depression  of  spirits,  ptosis,  exophthalmos,  marked 
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tenderness,  diplopia,  proptosis    and    even    partial   loss  of  vision 
due  to  affection  of  the  optic  nerve. 

The  case  which  I  wish  to  call  your  attention  to  is  not  unlike 
most  of  the  cases  which  have  heen  reported,  but  ])resents  some 
features  of  interest.  W.  L.,  male,  age  50,  came  under  my  observa- 
tion in  November.  1903.  with  the  history  of  rather  marked  and 
persistent  pain  in  the  right  supraorbital  region  and  a  moderate 
amount  of  aprosexia.  He  had  a  peculiar  sweetish  and  very  in- 
sistent odor  emanating  from  the  nose.  Examination  of  the  nose 
showed  a  moderate  degree  of  atrophy  of  the  inferior  turbinate 
and  the  middle  turbinated  body  looked  atrophic  as  to  its  mucous 
membrane,  although,  as  a  whole,  it  was  rather  prominent.  There 
was  a  sharp  exostosis  pressing  on  the  lower  part  of  the  middle 
turbinate.  There  was  no  tenderness  elicited  on  pressure  at  inner 
angle  or  orbit  or  supraorbital  region.  Transillumination  of  frontal 
sinus  was  negative.  The  exostosis  was  removed  easily  with  the 
result  that  the  pain  was  decidedly  relieved.  One  month  later 
he  returned  complaining  that  the  pain  had  returned  and  that  there 
was  a  slight  swelling  on  the  right  side  near  the  root  of  the  nose. 
I  found  that  there  was  a  rather  hard  swelling  near  the  angle  of 
the  orbit  and  above  the  inner  canthus.  Examination  of  the  nose 
showed  the  middle  turbinated  body  swollen  and  tender.  He  was 
given  a  solution  of  adrenalin  chloride  1-10,000  and  told  to  use  it 
freely  in  the  right  side  of  the  nose  with  a  nasal  cup.  After  two 
weeks'  treatment  with  this  solution  he  reported  to  me,  and  I  found 
that  the  swelling  had  entirely  disappeared  as  had  his  subjective 
symptoms.  Feb.  i8th  he  again  appeared  at  my  office,  and  this  time 
with  a  swelling  of  considerable  size  at  the  site  of  the  previous 
one,  painful  and  tender  on  pressure,  and  with  marked  edema  of 
the  upper  lid.  There  could  be  little  doubt  as  to  the  presence  of 
pus,  and  he  was  told  to  be  ready  for  operation  24  hours  later. 
During  the  day  and  night  previous  to  his  appointment  for  opera- 
tive procedure  the  pain  became  intense,  and  he  informed  me  on 
my  arrival  that  the  swelling  had  broken  and  he  was  all  right.  I 
found,  indeed,  that  it  had  broken  and  that  his  eye  was  suffused 
with  pus.  He  was  etherized  and  a  probe  went  through  the  ex- 
ternal opening  alongside  the  eyeball  and  somewhere  into  the 
nose.  The  external  opening  was  enlarged,  a  fair-sized  drainage 
tube  was  insinuated  alongside  the  probe  and  upon  washing 
through  this  tube  the  solution  appeared  in  the  other  side  of  the 
nose.  He  had  no  further  symptoms  of  pain  or  discomfort  and 
the  foul  smell  entirely  disappeared.     Ten  days  later  I  opened  the 
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anterior  ethmoid  cells  and  brought  the  drainage  tube  down 
through  the  same  side  of  the  nose  as  that  in  which  the  orbital 
swelling  had  occurred.  The  subsequent  history  was  uneventful 
and  the  patient  was  discharged  ^Nlarch  15th,  with  very  little  scar 
externally  and  a  complete  absence  of  pain  and  disagreeable  odor. 
The  interesting  points  were  the  lack  of  diagnostic  discharge 
from  the  nose,  although  this  was  a  chronic  case  of  ethmoiditis ; 
the  subsidence  of  the  first  orbital  swelling,  under  the  use  of  the 
adrenalin  chloride,  and  the  passage  of  the  drainage  tube  through 
the  ethmoid  cells  of  the  right  side  through  the  septum  into  the 
left  nasal  cavity,  and  the  rapidity  with  which  cicatrization  took 
place  after  drainage  was  established. 

DISCUSSION. 


Dr.  KxAPP  thought  the  subject  of  orbital  infection  secondary  to  ethmoid 
disease  was  very  important,  as  it  was  one  of  the  most  frequent  complica- 
tions of  ethmoid  disease,  and  as  far  as  he  had  been  able  to  judge  these 
complications  could  be  divided  into  two  classes.  In  the  first  class  there 
was  no  perforation  of  the  bony  wall,  while  in  the  second  class  there  was 
perforation  of  the  bony  wall.  In  the  first  class,  usually  cases  of  acute 
ethmoiditis.  he  had  seen  collateral  edema  of  the  orbit  producing  exophthal- 
mos. wMth  congestion  of  the  eyebrows.  In  this  class  the  symptoms  were 
relieved  by  intranasal  treatment  of  the  ethmoiditis.  The  second  class  of 
cases,  in  which  there  was  perforation,  could  be  divided  into  the  acute  and 
chronic.  The  acute  cases  led  to  the  formation  of  abscess  which  tended  to 
perforate  anteriorly,  as  in  the  case  just  reported.  In  the  chronic  cases 
an  enormous  abscess  sac  developed  between  the  periosteum  and  the  eth- 
moid labyrinth.  The  most  serious  complication  he  had  seen  following  this 
had  been  sudden  and  complete  blindness  of  the  eye  on  the  affected  side, 
the  ophthalmoscopic  picture  simulating  that  of  embolism  of  the  central 
retinal  vessels,  and  the  only  way  it  could  be  explained  was  that  it  was 
an  acute  arteritis  of  the  retinal  vessels  in  the  form  of  embolism. 

The  treatment  in  the  cases  he  had  seen  in  which  perforation  had  oc- 
curred, either  in  the  acute  or  chronic  form,  had  been  a  little  more  radical 
than  that  described  by  Dr.  Munger.  He  did  not  think  drainage  alone  was 
sufficient  treatment  for  these  cases  because  we  were  liable  to  have  a  re- 
lapse.    A  radical  operation  was  indfcated  in  most  of  them. 

Dr.  J.  A.  Thompsox  said  that  a  confusing  point  in  the  diagnosis  of 
these  chronic  cases  was  illustrated  by  a  patient  he  saw  four  years  ago  in 
consultation  with  an  oculist.  He  was  asked  to  examine  the  patient  after 
preparations  had  been  made  for  the  removal  of  an  orbital  tumor.  The 
history  was  that  when  a  child,  three  years  of  age,  he  had  a  severe  case 
of  scarlatina.  From  that  time  until  he  saw  him.  nineteen  years  later,  he 
had  never  breathed  through  the  corresponding  nostril.  But  no  attention 
had  been  paid  to  this.  The  patient  lived  on  a  farm  out  in  the  country. 
When  the  ocular   symptoms   developed,    he   was   brought  to   the   hospital 
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in  the  city  and  placed  under  the  care  of  a  colleague.  The  morning  the 
speaker  saw  him  the  left  eye  was  at  an  angle  of  45  degrees.  There 
was  some  conjunctivitis;  some  weeping  from  the  corresponding  eye,  but 
no  active  inflammatory  symptoms.  Pressure  over  and  around  the  orbit 
elicited  a  little  expression  of  pain,  and  the  feeling  was  that  of  a  bony 
tumor.  He  was  utterly  unable  in  the  nasal  examination  to  pass  a  probe 
through  the  nose  back  to  the  nasopharynx  in  any  portion  of  it.  There 
was  some  adhesion  between  the  septum  and  structures  of  the  outer  wall, 
and  no  amount  of  cocaine  or  adrenalin  could  enable  him  to  find  the  open- 
ing. He  told  the  oculist  who  had  the  case  in  charge  that  he  thought  it 
was  one  of  ethmoid  abscess  that  had  pushed  the  orbital  plate  of  the 
ethmoid  in  front  of  it.  Arrangements  had  been  made  for  operation.  He 
went  ahead  and  made  a  free  opening  into  the  nose.  He  found,  when  he 
entered  the  orbit,  he  was  unable  to  get  any  pus  until  he  perforated  the 
bone,  and  then  the  discharge  was  free.  The  after  results  were  a  trouble- 
some part  of  his  operation.  The  operation  wound  would  not  close,  and 
some  two  months  later  the  case  was  brought  to  the  speaker  for  intranasal 
operation,  with  the  hope  of  getting  the  fistulous  opening  at  the  upper  part 
of  the  orbit  closed.  He  never  undertook  so  hopeless  a  job.  There  was 
absolutely  no  landmark  by  which  one  could  recognize  the  normal  struc- 
tures. All  he  could  do  was  to  go  in  and  remove  granulation  tissue,  with 
spicules  of  bone  lying  in  it.  To  make  a  long  story  short,  he  made  three 
operations  before  he  succeeded  in  getting  the  nostril  patulous,  and  in 
securing  a  perfect  cure.  The  eye  returned  to  its  normal  condition,  and 
the  young  man  was  able  to  breathe  through  the  nostril,  although  there 
was  an  adhesion  at  one  point. 

Dr.  T.  Passmore  Berens  thought  the  treatment  of  these  cases  could 
be  summed  up  in  three  words — radical  but  careful.  Unless  one  was  rad- 
ical in  the  removal  of  the  ethmoid  cells,  the  case  would  continue  to  sup- 
purate, and  one  would  get  a  condition  described  by  Dr.  Thompson. 

Dr.  IMuxGER,  in  closing  the  discussion,  said  he  had  nothing  to  say  ex- 
cept to  remark  that  a  radical  operation  in  some  of  these  cases  was  neces- 
sar}-.  He  did  not  think,  however,  it  was  indicated  in  his  case.  The  patient 
got  well,  so  that  he  saw  no  further  occasion  for  operating. 


Adcno-C  arc  mama. 


199 


PAPER 


ADEXO-CARCLXOMA     OCCUPYIXG     ALL     OF      THE 
SIXUSES,    XOSE    AXD    ORBITS,    WITH    THE 
PRESEXTATIOX    OF   THE    PATHOLOGI- 
CAL SPECIMEX. 


WILLIAM    H.    DUDLEY.    M.D. 


Ix  presenting  the  history  of  this  case,  it  is  not  my  purpose  to 
enter  into  a  discussion  of  this  somewhat  extensive  subject,  except 
so  far  as  it  pertains  to  this  somewhat  unusual  case. 

The  patient,  John  Crissman.  aged  61,  came  to  the  Easton 
Hospital  Dispensary  about  the  ist  of  February.  1901.  The  pa- 
tient was  a  bachelor,  denied  specific  disease,  and  had  always  been 
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healthy,  except  some  trouble  with  the  nasopharynx,  from  which 
he  stated  he  had  been  relieved  of  polypi  on  several  occasions 
within  the  past  few  years. 

At  this  time  he  complained  of  swelling  of  the  left  side  of  the 
face,  and  a  moderate  amount  of  exophthalnms  and  pain.  Em- 
pyema of  the  antrum  was  suspected,  though  the  cause  of  the  prop- 
tosis  was  not  so  clear.  Through  the  socket  of  a  previously  ex- 
tracted bicuspid  tooth,  an  oi)ening  was  made  into  the  antrum, 
which  was  found  to  be  filled  with  foul-smelling  mucopurulent 
material,  the  emptying  of  which  gave  considerable  relief.     This 
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was  irrigated  claiK'  with  a  solution  of  formalin,  and  a  month  later 
the  discharge  was  small,  the  exo])hlhalnius  snmeuhat  less,  and  the 
patient  much  more  comfortable. 

]\lay  4th,  1901 — about  one  month  later — the  exophthalmus 
was  increased,  cornea  three-fourths  of  an  inch  in  front  of  orbital 
ridge,  the  optic  disc  ajjpeared  hazy  and  vessels  large  and  tortuous 
and  the  pain  increased.  The  nasal  chambers  were  somewhat 
occluded  by  polypoid  masses,  sections  of  which  up  to  this  time 
the  microscope  showed  to  be  simple  adenoma. 

The  patient  was  now  advised  that  he  had  a  growth  behind  the 
eve  which  sliould  be  removed  :  he  consented,  and  a  time  was  set 


Xo.  2. 


for  the  operation,  but  he  did  not  appear  until  about  four  weeks 
later,  when  he  returned  with  the  condition  as  shown  in  photo- 
graph number  i  and  i-A,  with  pain  much  increased,  and  now 
desired  operation. 

At  this  time  the  optic  disc  was  still  more  swollen,  vessels 
more  tortuous,  tension  and  field  norm?l,  vision  18-200.  the  vitre- 
ous was  somewhat  fcggy.  and  the  details  of  the  fundus  made  out 
WMth  some  difficulty.  The  cornea  was  now  about  three-fourths  of 
an  inch  in  front  of  the  orbital  margin,  and  one-half  inch  to  the 
temporal  side  of  the  outer  angle  of  the  orbit.  A  tumor  could  now 
be  felt  at  the  inner  orbital  angle,  rather  firm  in  consistence,  smooth 
in  outline,  one-half  inch  in  diameter  laterally  and  seven-eighths 
of  an  inch  verticallv. 


Adcno-Carcmoma. 
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On  the  loth  of  June,  1901.  under  ether,  the  orbit  was  opened 
by  a  curved  incision  runnino^  from  a  point  shghtly  above  the 
inner  canthus  nearly  to  the  supraorbital  notch.  This  exposed  a 
mass  of  thick  mucilaginous  material,  which  when  pulled  out  bv 
forceps  extended  into  long  stringy  shreds.  With  the  finger  in  th? 
orbit,  a  communication  with  the  nasal  chamber  was  felt,  easily 
admitting  the  end  of  the  finger,  and  feeling  downwards,  the  finger 
freely  entered  the  maxillary  antrum.  The  cavity  was  cleaned  out 
as  well  as  possible  and  packed  with  gauze. 


Xo.  3- 


The  operation  was  greatly  embarrassed  from  the  beginning 
in  consequence  of  patient's  inability  to  breathe  through  the  nose, 
and  the  strangling  caused  by  blood  entering  the  larynx. 

\'ery  little  general  disturbance  followed  the  operation,  the 
orbit  appeared  to  be  filling  up  slowly,  and  after  two  weeks  he 
was  discharged  to  be  treated  as  an  out  patient. 

For  the  riext  fixve  months  he  was  dressed  daily,  and  in  order  to 
render  him  fairly  comfortable,  it  was  frequentlv  necessarv  to  re- 
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move  masses  of  neoplasm,  cither  from  the  nasal  passa£;;es  or 
pharynx,  but  this  was  done  onl}'  as  often  as  cireumstances  de- 
manded to  keep  liim   in  a   fair  degree  of  comfort. 

At  this  time  there  was  considerable  prominence  of  the  left 
cheek,  and  the  exophthalnnis  was  nearly  as  great  as  before  the 
operation. 

On  the  2ist  of  December,  1901,  the  exophthalnnis  had  in- 
creased considerably,  and  the  consecpient  stretching  of  the  optic 
nerve  was  great.  Yet  his  vision  l)y  a  rough  test  appeared  about 
normal.     Photo  Xo.  2  shows  his  api)earance  at  this  time. 


X...  4. 


In  Februarv,  1902,  the  swelling  of  the  tissues  about  the  right 
eye  began,  and  the  tumefaction  of  the  left  side  of  the  face  was 
increasing.  Up  to  this  time  he  complained  of  but  little  pain, 
though  now  complain^  -t  times,  and  the  X-Ray  was  made  use 
of  to  relieve  this ;  beginning  with  short  spark  gap  of  2j/  inches, 
distance  18  inches — time  eight  minutes.  The  spark  gap  was 
gradually  increased  to  seven  inches,  which  was  followed  by  relief 
from  pain  and  a  decided  reduction  of  the  swelling,  all  of  which 
was  much  appreciated  by  the  patient.    An  inspection  of  the  mouth 
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now  showed  a  decided  sagging  of  the  roof  from  pressure,  and 
upon  palpation  very  Httle  could  be  felt  of  the  hard  parts  of  the 
bony  arch. 

December  ist,  1902,  record  states  since  last  date  (Dec,  1901), 
disease  progressing  slowly ;  now  has  openings  into  both  antra ; 
roof  of  mouth  still  more  depressed,  vision  of  left  eye  failing; 
disc  white,  general  strength  much  less  and  unable  to  come  to  hos- 
pital for  dressing. 

January  ist,  1903.  the  face  of  the  patient  fast  losing  the  sem- 
blance of  former  shape ;  the  walls  of  the  antra  seem  to  be  absorb- 
ing, or  absorbed  in  all  directions.  Two  weeks  later  (January 
15,  1903),  both  sides  of  face  enormously  swollen;  left  eye  prop- 
tosed  and  getting  a  desiccating  ulcer  from  exposure ;  patient 
drowsy  and  sleeps  a  large  portion  of  the  time ;  takes  nourishment 
fairly  well  and  is  otherwise  fairly  comfortable ;  has  very  little 
pain.     Photograph  Xo.  3  shows  appearance  at  this  time. 

In  the  above  condition  he  continued  to  live  for  nearly  two 
months,  or  till  ^March  i8th,  1903,  when  he  died  sitting  in  his  chair, 
while  apparently  asleep. 

A  necropsy  was  performed  some  ten  hours  after  death  by  Dr. 
Adam  L.  Kotz  and  the  writer,  which  resulted  in  the  removal  of 
the  face  and  that  part  of  the  skull  anterior  to  the  auditory  canal. 
An  inspection  of  the  part  removed  shows  that,  while  the  mass  of 
the  neoplasm  in  several  places  encroached  upon  the  cranial  cavity, 
it  will  be  seen  that  the  dura  was  intact  throughout,  though  ad- 
herent to  the  tumor  wherever  it  was  in  contact  with  it. 

The  case  is  somewhat  remarkable  in  several  particulars.  First, 
that  the  patient  should  live  long  enough  to  allow  this  extensive 
involvement  of  the  structures  and  cavities  of  the  face ;  and  again, 
although  the  pressure  must  have  been  great  upon  the  various 
branches  of  the  trigeminal  nen^e,  the  patient  complained  so  little 
of  pain  that  it  is  doubtful  if  he  ever  took  a  whole  grain  of  morphia 
during  his  illness. 

It  ma}-  be  noted  that  the  patient  was  under  observation  some- 
thing over  two  years ;  and  that  he  continued  to  live  for  at  least 
four  or  five  months  after  all  of  the  cavities  of  his  head,  with  the 
exception  of  the  cranial,  had  become  more  or  less  filled  with  the 
carcinomatous  mass. 

The  earlier  microscopic  sections  of  the  growth  removed  from 
the  nose  were  ordinary  polypi — true  adenoma,  but  all  specimens 
examined  after  the  attempt  to  relieve  the  exophthalmus  by  opera- 
tion were  adeno-carcinoma,  and  nearly  all  of  the  tissues  removed 


204   American  Laryiigolo^ical.  Rhiiiolcgical  and  Otologica!  Society. 

from  time  to  time  to  facilitate  brcathiii.c:  were  examined,  and 
found  to  be  of  this  character. 

As  in  many  of  the  cases  of  this  character,  the  exact  location 
of  the  origin  of  the  tumor  is  uncertain ;  so  here,  it  would  be  im- 
possible to  determine  the  exact  location  of  its  starting  point ;  but 
I  am  of  the  opinion,  that  inasmuch  as  it  appeared  at  about  the 
same  time  in  the  nose  and  nasopharynx,  that  its  origin  may  have 
been  in  either  the  sphenoid  or  ethmoid  cells  on  the  left  side,  and 
vet.  there  appears  to  be  no  good  reason  why  these  simple  polypi 
mav  not  have  been  of  nasal  origin,  and  after  taking  on  the  car- 
cinomatous change,  to  have  extended  into  one  cavity  after  another 
until  the  anterior  portion  of  the  head  had  become  one  mass  of 
adeno-carcinomatous  tissue. 

In  examining  the  specimen,  you  will  note  that  there  is  almost 
no  bone  to  be  felt  anywhere  except  the  sphenoid  and  frontal ;  while 
the  neoplasm  fills  all  the  space,  it  is  firm  and  resistant  throughout 
though  at  points  it  has  a  semi-gelatinous  feel.  Photo  No.  4  shows 
the  specimen  bisected,  antero-posteriorly,  with  the  divided  sur- 
faces presenting. 
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SOME  INTERESTING  CASES  UF  AL\STUlDrnS  WITH 

REMARKS. 


JAMES   F.    M  CAW,    M.D. 


It  is  with  some  hesitancy  that  1  ])rcsent  Ijefore  this  body  of 
eminent  otologists  a  paper  on  the  clinical  aspect  of  mastoiditis 
and  some  of  its  complications.  Although  it  has  during  the  last 
few  vears  been  the  subject  of  considerable  discussion,  which  has 
been  productive  of  a  better  appreciation  of  the  importance  of  this 
grave  condition,  and  of  the  early  application  of  appropriate  meas- 
ures devised  for  its  relief,  it  is  still  a  theme  pregnant  with  much 
interest  to  those  working  in  the  special  field  of  Rhino-()tolog>'. 

I  take  the  liberty  of  presenting  for  your  consideration  a  few 
cases  coming  under  my  care  which  seem  to  have  some  points  of 
interest. 

Case  I. — Acute  Suppumtirc  Otitis  Media:  Mastoiditis:  Sub- 
periosteal Mastoid  Abscess:  Peri-sinus  Epidural  Abscess:  Opera- 
tion :  Recover\. 


Interesting  Cases  of  Mastoiditis  zvith  Remarks.  205 

Erick  E.,  age  9  years,  was  seen  by  me  on  November  28,  1903, 
when  the  following  history  was  ehcited :  One  month  ago  had 
scarlatina ;  about  two  weeks  ago  during  his  convalescence,  began 
to  have  severe  pain  in  the  right  ear  followed  in  two  days  by  a 
purulent  discharge  which  has  continued  very  profuse  ever  since. 
Pain,  tenderness  and  marked  swelling  behind  the  ear  developed 
one  week  later.  Examination  ;  patient  in  excellent  physical  con- 
dition ;  there  is  a  large  and  very  sensitive  swelling  behind  and 
above  the  right  ear  crowding  the  auricle  down  and  out,  tenderness 
on  pressure  over  the  antrum  and  the  canal  filled  with  pus.  This 
case  was  sent  to  the  hospital  and  operated  upon  the  same  day. 
Under  chloroform  the  membrana  tympani  was  thoroughly  incised 
and  a  typical  mastoid  operation  done.  After  making  the  primary 
incision  over  the  mastoid  and  retracting  the  flaps  it  was  found  that 
the  pus  had  found  its  way  out  through  the  external  table  at  the 
mastoid  fossa  dissecting  up  the  periosteum  and  forming  an  abscess 
cavity  containing  about  one  ounce.  The  entire  mastoid  process 
was  found  in  an  infected  condition.  The  squamous  plate  just 
above  and  a  little  posterior  to  the  antrum  was  carious  where  an 
epidural  collection  of  about  one  dram  of  pus  was  found.  There 
was  also  a  small  collection  just  above  the  tigmen  antri.  After 
thoroughly  exposing  and  evacuating  all  pus  collections  and  re- 
moving all  necrotic  tissue,  the  wound  was  dressed  in  the  usual 
way.     The  little  patient  made  an  uneventful  and  rapid  recovery. 

Remarks. — The  interest  in  this  case  centers  about  the  fact 
that  although  rupture  had  taken  place  through  the  external  surface 
of  the  mastoid,  serious  involvement  of  the  intracranial  contents 
was  taking  place.  Dench,  in  his  work  on  "Diseases  of  the  Ear," 
in  speaking  of  this  class  of  cases,  says,  "where  rupture  takes  place 
upon  the  external  surface  of  the  mastoid,  it  is  commonly  supposed 
that  all  serious  danger  of  involvement  of  the  intracranial  contents 
is  at  an  end,  although  the  abscess  may  not  be  immediately  evacua- 
ted by  incision  of  the  overlying  soft  parts.  This  is  an  error  par- 
ticularly in  children.  Here  the  sutural  lines  between  the  various 
portions  of  the  temporal  bone  are  not  completely  ossified,  and 
when  the  external  surface  of  the  temporal  bone  is  bathed  in  pus,, 
infection,  either  through  the  sutural  lines  or  through  the  sub- 
stance of  the  squama  itself,  is  by  no  means  impossible."  These 
cases  I  take  it  must  be  of  rare  occurrence,  as  the  literature  fur- 
nishes few  examples,  and  it  is  the  first  I  have  seen  in  my  clinical 
experience  covering  a  period  of  twelve  years.  It  furnishes  another 
striking  illustration  of  the  necessity  of  always  opening  the  mastoid 
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process  in  subperiosteal  accumulations,  ref^ardlcss  of  the  fact  that 
the  external  surface  may  show  no  pathological  chang-e. 

Cask  II. — Acute  Siippiirafiz'c  Otitis  Media;  Double  Mastoid- 
itis: O {deration ;  Rccoi'ery. 

George  G.,  aged  30  years,  was  seen  in  consultation  January 
7,  1903,  when  the  following  history  was  given:  Ten  days  previ- 
ously he  contracted  influenza  with  severe  pain  and  discharge 
from  the  right  ear;  two  days  later  pain  and  purulent  discharge 
from  the  left.  This  was  followed  very  shortly  by  pain  radiating 
over  the  vertex  and  tenderness  behind  each  ear.  Temperature 
had  been  running  from  101°  to  104°  F. ;  rapid  loss  of  flesh  and 
strength  and  for  24  hours  prior  to  niy  seeing  him  there  had  been 
present  hebetude,  alternating  with  mild  delirium.  Examination ; 
patient  much  emaciated,  a  well  developed  hectic  flush,  salor  com- 
plication, pinched  expression,  very  marked  hebetude,  bordering 
upon  stupor,  temperature  104°  F.  and  pulse  120.  The  picture  pre- 
sented being  one  of  extreme  suffering  and  profound  sepsis.  Both 
auditory  canals  lilled  with  foul-smelling  pus ;  the  posterior  and 
upper  portion  of  each  sagging  and  a  large  perforation  in  each 
drum  membrane.  Some  redness,  sw-elling  and  extreme  tenderness 
on  pressure  over  the  mastoid  on  each  side.  Pupils  reacted  nor- 
mally. It  was  a  question  whether  I  had  to  deal  with  a  septic  in- 
vasion of  the  intracranial  contents,  or  whether  the  profound  sep- 
sis was  due  to  absorption  from  the  double  mastoid  condition.  He 
was  immediately  sent  to  the  hospital,  where  the  same  evening  I 
did  a  mastoid  operation  on  each  side,  finding  both  processes  filled 
with  foul  pus  and  broken  down  material.  Thorough  search  was 
made  for  an  entrance  into  the  cranial  cavitv.  but  healthv  bone 
was  encountered  throughout  the  internal  table.  Removal  of  all 
pus  and  septic  material  was  accomplished  and  the  wounds  dressed 
as  usual.  His  temperature  gradually  fell  to  normal  in  36  hours, 
mental  condition  cleared  and  he  made  an  uneventful  recoverv. 

Remarks.— The  interest  to  me  in  this  case  besides  the  simul- 
taneous occurrence  of  a  double  mastoiditis,  was  the  profound  sep- 
tic condition,  and  mental  derangement.  In  my  experience  I  have 
never  before  seen  a  patient  so  overwhelmed  with  sepsis  and  so 
extremely  ill  from  a  simple  acute  suppurative  mastoiditis. 

Case  III. — Acute  Suf^f>uratire  Otitis  }[cdia:  Mastoiditis: 
Operation;  Recovery. 

IMrs.  E.  W.,  aged  48  years,  I  saw  in  consultation  April  7.  1904. 
Family  history  negative.  Has  just  recovered  from  typhoid  fever 
and  returned  home  five  davs  agfo.     For  about  one  week  has  felt 
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a  slight  uneasiness  in  the  left  ear,  but  no  pain  or  discomfort.  Mon- 
day night  had  severe  pain  in  and  around  the  left  ear,  followed 
the  next  dav  bv  a  profuse  purulent  discharge,  but  without  relief 
of  the  pain,  which  has  continued  ever  since.  The  attending  physi- 
cian, recognizing  the  seriousness  of  the  trouble,  had  her  return  to 
the  hospital  where  I  saw  her  on  Wednesday  noon.  Examination ; 
the  patient  although  under  the  influence  of  opiates  showed  signs 
of  extreme  suffering.  Tympanic  membrane  greatly  congested, 
edematous,  bulging,  with  pulsating  pus  oozing  from  a  perforation 
in  the  upper  posterior  quadrant.  Tenderness  very  marked  over 
the  entire  mastoid  area,  but  more  pronounced  over  the  antrum. 
Xo  redness  or  sweUing.  Temperature  101°  F.  Pulse  100.  Mem- 
brane was  thoroughly  incised  at  this  time  but  very  little  pus  evac- 
uated. This  seemed  to  give  the  patient  only  slight  relief  from 
pain  for  about  twelve  hours.  Late  the  next  afternoon  (  Thursday) 
she  had  a  severe  chill  and  her  temperature  rose  quickly  to  103°  F. 
Mental  condition  clear,  eyes  negative  and  no  tenderness  over  the 
jugular.  Pain  was  severe  and  tenderness  over  the  mastoid  pro- 
nounced. The  next  morning, — three  days  from  the  first  ear  pain 
— I  opened  the  mastoid  and  found  the  entire  process  invaded  by 
pus.  There  was  beginning  necrosis  in  the  bone  covering  the  knee 
of  the  sigmoid,  necessitating  exposure  of  the  sinus  at  that  point. 
There  was  in  this  case  a  peculiarity  in  the  arrangement  of  the 
cells  at  the  tip,  which  I  have  never  before  encountered.  Two  large 
tip  cells ;  the  larger,  containing  almost  a  half  dram  of  pus,  was 
more  deeply  situated  but  about  on  the  same  level  as  the  one  usu- 
ally found  which  was  in  the  normal  position.  An  unusually  ex- 
tensive operation  had  to  be  done  on  account  of  the  large  size  of 
the  mastoid  process,  requiring  a  longer  time  for  repair,  but  she 
made  an  uneventful  recovery. 

Remarks. — It  will  be  noted  in  this  case  that  although  there 
was  some  uneasiness  in  the  ear  for  about  one  week,  it  was  only 
three  davs  after  the  first  pain  in  the  ear  before  operation  revealed 
an  extensive  mastoid  involvement.  An  unusually  short  period  in 
my  experience.  There  must  have  been  a  simultaneous  infection 
of  the  tympanum  and  mastoid,  otherwise  it  is  difficult  to  account 
for  the  extensive  distribution  of  pus  and  the  beginning  necrosis. 
Another  point  of  interest  is  the  anomalous  arrangement  of  the 
cells  about  the  mastoid  tip.  The  most  internal  one  was  so  deeply 
situated  that  it  might  readily  have  been  overlooked  and  continued 
to  act  as  a  focus  of  infection.  And  again  the  distinct  chill  with 
high  rise  of  temperature  is  very  unusual  in  cases  of  this  character. 
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Cask  I\'. — .Ici'tc  Suf^piiratii'c  Otitis  Media:  Mastoiditis;  li pi- 
dura!  abscess;  Aleniii iritis:  Operation;  Death. 

O.  S.  G.,  ag^ed  87  years,  was  seen  C)ctol)er  ly,  1903,  with 
the  following  history :  Has  been  almost  totally  deaf  in  left  ear 
for  twenty  years.  About  three  weeks  ago  began  to  have  pain  in 
the  right  ear,  with  some  pain  and  tenderness  behind  the  ear,  last- 
ing for  one  week.  This  improved  and  he  was  free  from  symptoms 
for  about  a  week,  when  he  had  severe  pain  in  the  ear  with  marked 
delirium  lasting  for  one  night.  This  was  followed  by  a  profuse 
purulent  discharge  with  relief  of  the  pain.  Although  up  and 
around  the  house,  his  mental  condition  continued  poor  and  un- 
reliable. Examination ;  patient  is  very  feeble,  almost  totally  deaf, 
right  auditory  canal  filled  with  pus.  Membrane  very  much  con- 
gested and  swollen,  with  large  perforation  in  posterior  and  upper 
quadrant  filled  with  pulsating  pus.  No  redness  or  swelling  over 
the  mastoid  but  marked  tenderness  on  deep  pressure  over  the 
antrum.  Has  a  very  large  right  inguinal  hernia  and  enlarged 
prostate.  Temperature  99.5.  pulse  90.  Under  an  expectant  plan 
of  treatment  the  discharge  diminished  and  all  symptoms  seemed 
to  improve  until  four  days  later  while  walking  around  the  house, 
he  suddenly  fell  to  the  floor  in  a  stupor  and  has  remained  so  ever 
since.  Temperature  103.8,  pulse  120,  and  a  very  profuse  creamy 
discharge  from  right  ear.  He  was  sent  to  the  hospital  where 
under  chloroform,  the  mastoid  was  opened.  The  entire  cavity 
was  found  filled  with  pus  and  necrotic  material.  The  tigmen 
antri  was  destroyed.  A  collection  of  pus  w^as  found  at  this  point 
which  had  broken  through  the  dura  and  a  general  meningeal  in- 
fection had  taken  place.  There  was  also  found  an  epidural  col- 
lection of  pus  with  necrosis  of  the  internal  table,  above  and  a  little 
behind  the  upper  portion  of  the  sigmoid  sinus.  There  was  evacu- 
ated about  one-half  dram  of  pus  from  this  cavity.  Thorough 
search  was  made  but  no  break  in  the  continuity  of  the  dura  could 
be  found  at  this  point. 

After  providing  for  thorough  drainage  from  the  cranial  cavity 
a  large  antiseptic  dressing  was  applied.  This  patient,  however, 
never  regained  consciousness  and  died  48  hours  later  after  de- 
veloping pulmonary  edema. 

Remarks. — This  was  a  case  in  which  the  diagnosis,  at  my  first 
visit,  was  unattended  with  special  difficulty  and  the  seriousness 
fully  appreciated  :  but  in  view^  of  his  extreme  age,  the  other  com- 
plications and  the  request  of  the  family,  I  desisted  from  oper- 
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ative  measures  at  ihat  time,  although  it  was  my  expressed  opin- 
ion that  such  shoiild  be  done. 

To  me  there  are  several  points  of  interest  in  this  case ;  first, 
the  extreme  age  of  the  patient ;  next,  the  very  marked  aura  mani- 
fested at  the  time  of  rupture  of  the  dura,  verified  by  the  findings 
at  the  time  of  operation ;  and  finally,  to  admit  that  possibly  I  was 
in  error  in  not  insisting  upon  operative  interference  sooner, 
at  which  time  the  case,  as  shown  by  the  subsequent  course  of 
the  disease,  offered  more  favorable  opportunity  for  successful 
operation. 


PAPER : 

DISEASES  OF  THE  SALRARY  DUCTS  AND  GLANDS 
AXD  THEIR  TREATMENT.    REPORT  OF  CASES. 


ROBERT  C.   MVLES.   M.D. 


The  diseases  commonly  associated  with  these  organs  are 
fistuke.  inflammations,  both  specific  and  non-specific,  cysts  and 
other  tumors,  and  sialolithiasis. 

The  aft'ection  to  which  the  term  sialolithiasis  is  applied  is  often 
considered  as  a  comparatively  rare  disease.  Salivary  calculi  are 
more  often  found  in  the  ducts  than  in  the  glands  themselves.  The 
most  common  site  is  the  submaxillarv  duct  and  gland,  next  the 
parotid,  with  Steno's  duct,  and  lastly  the  sublingual  glands  with 
their  excretory  ducts.  Statistics  show  that  the  duct  of  \Miarton 
and  the  submaxillary  gland  contain  over  60  per  cent,  of  all  salivary 
stones,  the  parotid  about  20  per  cent.,  and  sublingual  about  18 
per  cent.  ]Men  seem  to  be  more  often  affected  than  women,  and 
especially  during  the  middle  years  of  life.  Children  are  rarely 
affected,  but  one  instance  where  a  congenital  salivary  calculus  was 
present  has  been  reported.  The  larger  stones  are  usually 
found  in  the  glands.  The  size  and  number  vary  within  consider- 
able limits  and  bear  a  certain  relation  to  each  other — the  more 
numerous  the  stones,  the  smaller  they  are  apt  to  be.  The  form 
and  shape  of  these  calculi  are  determined  to  a  certain  extent  by 
their  situation — those  occurring  in  the  excretory  ducts  being  elon- 
gated and  cylindrical,  while  those  in  the  gland  are  round  and 
irregular.  Salivary  stones  are  composed  of  both  organic  and  in- 
organic materials,  the  latter  usually  phosphate  of  lime,  less  often 
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the  carbonate,  or  sometimes  both  together.  The  organic  con- 
stituents are  bacteria  and  salivary  corpuscles. 

A  number  of  theories  have  been  advanced  to  account  for  the 
origin  of  these  calculi.  In  some  cases  foreign  lx>dies  which  have 
found  their  way  into  the  ducts  or  glands,  form  a  nucleus  for  the 
deposit  of  tlie  mineral  salts.  During  recent  years,  however,  it 
has  come  to  be  believed  that  an  infectious  process  underlies  their 
formation,  as  for  the  production  of  concretions  elsewhere.  Klebs 
and  Galippe  have  shown  that  the  bacteria  found  in  the  interior 
of  the  calculi  are  derived  from  the  mouth.  Some  of  them  may 
have  settled  on  some  rough  spot  in  the  nuicous  meiubrane  of  the 
ducts  brought  about  by  an  int^ammatory  disturbance.  Around 
this  clump  of  bacteria  the  concretion  forms.  In  addition  to  bac- 
teria, Hanszel  alludes  to  two  other  etiological  factors — a  chronic 
int^ammation  of  the  gland  substance  with  retention  and  thickening 
of  the  secretions,  and  long  continued  irritation,  such  as  may  be 
produced  in  the  sublingual  region  by  the  mouth-piece  of  a  tobacco 
pipe.  Klebs  considers  that  the  leptothrix  bacillus  is  also  one  of 
the  frequent  exciting  causes. 

As  long  as  it  does  not  cause  complete  obstruction,  a  stone  or 
other  foreign  body  may  remain  in  situ  in  the  duct  or  the  gland 
for  many  years  without  producing  an}'  s\-mptoms.  \'er}'  often 
a  stone  suddenly  makes  its  appearance  in  the  mouth  during  a  meal. 
In  general  it  may  be  said  that  the  disturbances  are  more  serious 
when  the  stone  is  situated  in  the  duct  than  when  it  is  located  in 
the  gland.  The  most  characteristic  symptom  is  the  intermittent 
appearance  of  a  salivary  tumor  produced  by  the  salivary  stasis. 
Such  attacks  are  accompanied  by  severe  pain  and  are  aptly  termed 
by  the  French,  "coliques  salivaires."  The  pain  may  come  on  sud- 
denlv  during  a  meal,  or  in  some  instances  even  at  the  mere  sight 
of  food.  The  duct  often  becomes  inflamed  and  a  pyorrhea  fol- 
lows. RanuLx  stomatitis  and  salivation  are  also  ordinary  ac- 
companiments of  the  condition. 

The  atTection  is  not  so  uncommon  as  is  ordinarily  supposed. 
As  the  means  for  recognizing  the  disease  are  becoming  better 
known,  an  increasing  number  of  cases  are  being  reported.  In  the 
last  available  issue  of  the  Surgeon  General's  Catalogue,  over  lOO 
papers  on  the  subject  in  question  are  recorded.  The  diagnosis 
depends  on  the  recognition  of  the  stone  with  the  finger  or  the 
sound.  If  the  physical  signs  are  less  prominent,  but  the  charac- 
teristic attacks  are  present,  the  possibility  of  a  stone  should  al- 
ways suggest  itself,  although  a  similar  train  of  symptoms  may  be 
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brought  about  by  inflammatory  disturbances  in  the  excre.ory 
ducts.  Lately  the  employment  of  the  X-Rays  has  afforded  an  im- 
portant aid  to  diagnosis,  as  illustrated  in  the  reports  of  Alsberg 
and  Gerota,  who  employed  them  for  this  purpose.  Many  cases 
are  undoubtedly  mistaken  for  an  alveolar  periostitis,  when  the  in- 
flammatory symptoms  occupy  the  foreground  of  the  picture  and 
render  local  examination  a  difficult  matter.  Where  the  gland  itself 
is  the  site  of  an  inflammation  due  to  the  presence  of  a  stone,  it 
may  be  difficult  to  exclude  a  simple  inflammation  of  the  gland  or 
even  of  a  lymph  node.  Where  the  development  proceeds  very 
slowly  and  without  marked  inflammatory  symptoms,  malignant 
tumors,  tuberculous  lymphomata,  gummata  or  osteomata  may  be 
diagnosed  by  mistake. 

Treatment  should  be  directed  to  removal  of  the  stones  through 
the  mouth  whenever  possible.  Kuttner  states  that  the  only  ex- 
ceptions to  this  rule  are  the  presence  of  an  external  fistula  leading 
to  the  concretion,  or  when  the  latter  lies  in  an  external  abscess, 
or  when  the  parotid  or  maxillary  gland  itself  is  the  seat  of  the 
stone.  Where  the  calculus  is  near  the  orifice  of  the  duct,  it  may 
in  many  cases  be  readily  squeezed  out,  but  where  it  lies  deeper 
it  is  necessary  to  slit  open  the  duct.  These  operations  may  be  done 
under  local  anesthesia.  Where  the  stone  is  in  the  submaxillary 
or  parotid  gland,  an  external  exposure  is  often  necessary,  sup- 
plemented by  the  entire  or  partial  resection  of  the  gland.  When 
operating  on  the  parotid  the  facial  nerve  must  be  carefully  pro- 
tected. Hanszel  reports  a  case  where  the  operation  was  followed 
by  a  slight  facial  paralysis. 

The  writer  has  had  under  observation  a  series  of  very  in- 
teresting cases  which  he  is  desirious  of  placing  on  record. 

Case  I. — ^Irs.  M..  consulted  me  for  a  large  tumor  under  the 
left  side  of  the  tongue,  which  interfered  with  speech  and  also 
with  the  complete  closure  of  the  mouth.  She  presented  the  pe- 
culiar characteristic  appearance  of  the  mouth  and  face  which  is 
associated  with  this  class  of  cases.  Examination  disclosed  a  cystic 
tumor  about  the  size  of  a  hen's  egg,  situated  between  the  tongue 
and  the  lower  jaw.  and  extending  from  the  incisor  back  to  the 
last  molar  tooth.  The  tongue  was  displaced  to  the  right  and  up- 
per part  of  the  mouth.  The  diagnosis  Avas  self-evident.  The 
contents  of  the  cyst  were  evacuated  by  incision,  and  after  a  few 
davs  when  the  swelling  had  subsided,  a  small  probe  similar  to 
the  one  shown,  was  passed  into  Wharton's  duct.  A  collection  of 
small   calculi   was   detected   about    i34    inches   from   the   ostium. 
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]')V  the  aid  of  cocaine  anesthesia,  the  calcuH  were  removed  with 
a  ctirette,  the  extraction  beings  accomphshed  with  considerable  dif- 
ficnlty.  The  (hict  was  s^radually  dilated  with  silver  bougies.  The 
cvst  wound  healed  slowly  and  the  cavity  contracted.  The  duct 
was  kept  open  by  silver  sounds  passed  every  two  or  three  days 
for  a  few  months,  and  the  patient  made  a  satisfactory  and  com- 
plete recovery. 

Case  II. — I  was  called  in  consultation  by  a  general  piactitioner 
to  see  Mr.  H.  He  gave  a  history  of  having  suffered  with  soreness 
and  fullness  of  the  right  side  of  the  base  of  the  tongue,  the  floor 
of  the  mouth  and  the  larynx.  He  was  very  stout  and  had  a  short, 
thick  neck.  There  was  serious  interference  with  respiration.  The 
epiglottis  was  intensely  swollen  and  was  pressed  upon  by  a  large 
teat-like  swelling  on  the  low^ermost  part  of  the  base  of  the  tongue. 
A  small  fistula  was  to  be  seen  in  the  floor  of  the  mouth  near  the 
last  molar  tooth.  The  edematous  epiglottis  was  incised  in  several 
places  with  a  protected  laryngeal  bistoury  and  the  sw^elling  rapidly 
subsided  to  about  half  its  fonner  size.  The  projection  at  the  base 
of  the  tongue  was  seized  with  a  lingual  tonsillotome  and  its  apex 
cut  away.  It  contained  a  burrowing  cystic  abscess,  filled  with 
salivary  and  muco-purulent  secretion.  All  the  alarming  symptoms 
rapidlv  subsided.  Careful  bimanual  palpation  then  revealed  a 
rounded  mass  in  the  location  occupied  by  the  submaxillary  gland. 
The  lumen  of  the  canal  was  then  enlarged  by  the  introduction  of  a 
rectangular  knife.  With  a  probe  it  was  possible  to  feel  a  foreign 
body  about  ^  of  an  inch  from  the  surface.  A  pair  of  dilators 
of  the  same  pattern  as  those  used  for  the  cervix  uteri  w^ere  then 
inserted  and  the  tract  dilated  to  about  15  millimeters.  By  means 
of  curved  forceps  and  the  curette,  several  small  pieces  of  calcare- 
ous matter  were  removed.  A  curved  silver  probe  which  was 
introduced,  could  be  passed  by  the  submaxillary  gland,  under  the 
base  of  the  tongue  and  into  the  cystic  cavity  which  ha4  previously 
pressed  upon  the  epiglottis.  The  wound  was  packed  for  several 
months  and  gradually  healed  by  granulation.  Several  attempts 
were  made  to  introduce  a  sound  into  \\'harton's  duct,  but  it  was 
impossible  to  penetrate  the  normal  opening.  The  patient  was 
dismissed  some  months  ago  and  has  had  no  further  trouble. 

Case  III. — This  case  I  have  previously  referred  to  at  a  medi- 
cal meeting.  The  patient  was  an  officer  in  the  regular  army  and 
while  on  post  duty  had  sufifered  so  much  from  the  pain  and  dis- 
tress caused  bv  his  condition,  that  he  was  compelled  to  neglect  his 
official    duties    and    was    wron^fullv  censured.     There  were  few 
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objective  symptoms.  A  small  lump  could  be  felt  in  tbe  submaxil- 
lary region.  I  succeeded  in  passing  a  probe  througb  Wharton's 
duct  and  when  it  reached  the  maxillary  gland,  it  came  in  contact 
with  what  was  apparently  a  stone.  An  incision  was  made  through 
the  floor  of  the  mouth  near  the  last  molar  tooth  and  close  to  the 
gttstatory  nerve.  The  incision  was  then  forcibly  dilated  with  a 
uterine  dilator.  The  stone  was  found  to  be  imbedded  in  a  net 
work  of  fibrous  tissue  bands,  which  occupied  the  crevices  in  the 
roughened  calculus.  The  latter  was  pulled  up  into  the  floor  of 
the  mouth  with  tenaculse  and  rat  tooth  forceps  and  the  adherent 
bands  severed  by  a  curved  knife  with  a  very  sharp  point.  The 
stone  was  then  extracted,  the  duct  dilated,  and  the  patient  made  a 
complete  and  uninterrupted  recovery  and  has  continued  well  for 
several  years. 

Case  IV. — Mr.  N.,  a  business  man  about  40  years  old,  ap- 
plied to  me  for  relief  for  a  swelling  beneath  the  anterior  part  of 
the  tongue,  which  extended  down  behind  the  chin  to  the  hyoid 
bone.  An  incision  was  made  into  the  tumor  and  the  characteristic 
salivary  secretion  evacuated.  This  patient  was  one  of  my  first 
cases  and  I  had  not  thought  at  that  time  of  forcible  dilation  of  the 
duct.  I  tried  for  several  months  every  method  that  I  had  ever 
heard  of  for  curing  the  condition.  I  made  openings  into  tb.e 
cavity,  and  kept  them  open  for  weeks  with  tubes.  Then  I  curet- 
ted, applied  carbolic  acid,  and  still  the  thing  recurred.  I  requested 
a  general  surgeon  to  try  and  relieve  him.  He  made  an  incision 
from  the  chin  down  to  the  thyroid  cartilage,  exposed  the  entire 
extensive  cavity,  dissected  away  all  the  membrane  he  could  find, 
and  thoroughly  cauterized  the  surface  with  Pacquelin  cautery. 
The  condition  again  rectirred,  however,  and  another  surgeon  re- 
moved the  sublingual  and  submaxillary  glands.  This  cured  the 
cystic  condition,  but  the  distress  caused  by  the  constant  lack  of 
saliva,  gradually  made  the  man  morose,  melancholy  and  apathetic, 
and  caused  him  to  spend  most  of  his  time  endeavoring  to  moisten 
the  dry  area  on  the  operated  side  of  his  mouth  by  placing  his 
tongue  over  it.  This  was  accompanied  by  a  gradual  decline  and 
the  patient  finally  died  from  what  was  apparently  a  form  of  de- 
mentia and  malnutrition. 

Case  V. — This  is  a  young  woman  about  25  years  old,  an 
actress  in  one  of  the  leading  X'ew  York  theatres.  She  consulted 
me  about  three  months  ago.  Examination  showed  a  stone  lodged 
midwav  in  \Miarton's  duct  as  large  as  a  pea.  From  time  to  time 
it  obstructs  the  flow  of  saliva,  but  otherwise  does  not  cause  anv 
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serious  inconvenience.  As  she  is  i)Iayini;-  an  important  eni;a|c:e- 
ment,  1  liavc  advised  her  to  wait  until  the  end  of  the  season  and 
then  to  have  the  offending"  calcuhis  removed. 

The  points  of  interest  taught  by  the  histories  of  these  cases  are 
first,  that  it  is  necessary  to  make  a  thorough  test  of  every  known 
method  in  order  to  obtain  a  correct  dia^iosis  in  suspicious  cases ; 
second,  that  the  removal  of  these  calcuU  can  best  be  accompHshed 
by  surgical  procedures,  preferably  through  the  floor  of  the  mouth 
and  third,  that  it  is  always  well,  where  possible,  to  probe  and  dilate 
the  duct,  and  thus  to  establish  and  maintain  the  normal  flow  of 
salivary  secretion. 

DISCUSSIOX. 

Dr.  George  L.  Richards  had  had  two  cases.  A  man,  a  fish  dealer,  had 
an  intermittent  discharge  from  the  right  side  of  the  mouth  through  the 
suhlingual  duct  for  some  time,  which  hecame  purulent  and  sero-purulent, 
after  which  swelling  occurred  with  involvement  of  the  sub-maxillary 
gland.  Patient  stated  to  his  physician  that  some  years  ago  he  stuck  a 
piece  of  straw  into  the  duct  while  cleaning  his  teeth.  Everybody  laughed 
at  him,  as  no  calculus  could  be  felt.  The  condition  of  the  patient  became 
so  serious  and  the  swelling  so  great  that  Dr.  Richards  finally  dissected 
out  the  sub-maxillary  gland,  and  in  getting  into  the  anterior  part  of  the 
gland  found  a  good-sized  calculus,  and  after  sawing  through  the  calculus 
found  the  ofifending  straw.  TJiis  was  the  nucletis  around  which  the  entire 
trouble  originated.  The  removal  of  the  calculus  w-as  followed  by  an 
entire  cure.  He  never  heard  the  patient  say  anything  in  regard  to  the 
very  annoying  lack  of  moisture  in  that  side  of  the  face.  He  asked  Dr. 
Myles  if  the  parotid  still  remained  on  that  side  whether  there  would  still 
be  insufficient  moisture  of  the  mouth. 

Dr.  Myles  thought  the  man  might  have  been  depressed  from  long 
treatment  and  the  dryness  under  the  tongue  might  have  affected  him. 

Dr.  RiCH.\RDS  said  that  in  the  other  case,  in  which  there  was  swelling 
of  the  tongue,  on  probing  he  did  not  feel  any  calculus,  but  on  slitting  the 
parts  up  along  the  line  of  a  small  director  and  going  about  an  inch  and  a 
half  downward  he  found  a  calculus,  removed  it,  and  healing  occurred. 
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•     PAPER : 

THE    USES    OF    RUBBER    E\    THE    TREAT.AIEXT    OF 
XASAL  AND  ANTRAL  DISEASE. 


J.    PRICE-BROW X,   M.D. 


So  little  has  been  said  or  written  by  rhinologists  upon  the  use 
of  rubber  in  the  treatment  of  the  different  forms  of  nasal  disease, 
that  I  fear  it  has  not  yet  been  appreciated  at  anything'  like  its  true 
value.  In  many  cases  where  distinctly  applicable,  it  has  not  been 
used  at  all ;  and  while  men  are  willing  to  acknowledge  its  possible 
utility,  they  are  doubtful  about  making  a  trial — perhaps  unwilling 
to  tread  on  new  ground. 

Five  years  ago  I  read  a  paper  before  this  Society  upon  "The 
Use  of  Rubber  Splints  in  the  Treatment  Following  Intranasal 
Operations."  And  two  years  ago  another  before  the  American 
Laryngological  Association  upon  "The  Use  of  Rubber  Splints 
in  the  Treatment  of  Septal  Curvature." 

During  all  this  period  up  to  the  present  time  I  ha\'e  made 
constant  use  of  these  splints  in  suitable  cases ;  and  instead  of  my 
faith  in  their  efficiency  being  weakened  by  oft-repeated  use,  it 
has  steadily  grown  stronger. 

These  splints  are  particularly  applicable  in  the  treatment  of 
chronic  nasal  synechia.  The  synechia  is  removed  and  a  suitable 
rubber  splint  placed  between  the  raw  surfaces  upon  the  septum 
and  the  corresponding  turbinated  and  it  is  allowed  to  remain  in 
situ  until  new  mucous  membrane  has  formed  over  the  abraded 
tissues ;  and  the  danger  of  reunion  is  over. 

But  these  splints  are  still  more  applicable  in  the  treatment 
of  those  severe  cases  of  deformity  of  the  triangular  cartilage 
which  so  frequently  occur.  My  method  of  operating  has  already 
been  published  and  need  not  be  referred  to  here.  This  much  I 
may  say.  however,  that  after  the  cuts  have  been  made,  and  the 
septum  has  been  pressed  into  its  normal  position,  the  splint  is  in- 
serted and  not  removed  again  until  the  healing  process  has  been 
completed,  and  the  septum  permanently  fixed. 

Of  course  the  patient  is  treated  aseptically  at  the  time  of  oper- 
ation, the  parts  are  regularly  cleansed  during  the  process  of  heal- 
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ing',  and  the  operator  retains  the  care  and  control  of  his  case  to  the 
end.     These  arc  essentials,  no  matter  how  we  treat  our  cases. 

In  my  own  experience,  after  using  nasal  tubes  designed  by 
different  distinguished  rhinologists,  and  silver  tubes  made  by 
my  own  order  to  suit  each  individual  case,  I  feel  compelled  to 
discard  them  largely  in  favor  of  the  nasal  splint.  There  are  indi- 
vidual cases  where  the  tube  must  be  used,  but  in  the  large  major- 
ity of  cases  the  simple  rubber  splint  does  better  work. 

Its  advantages  are  simplicity  of  design,  ease  of  insertion,  cer- 
tainty of  retention.  \\\i\\  the  exception  of  a  slight  irritative 
fever  which  sometimes  occurs  during  the  first  da\-  or  two,  there 
is  no  increase  in  temperature  during  the  whole  course  of  treat- 
ment. The  patient  is  comfortable.  There  is  no  irritation  or  dis- 
turbance of  the  i)arts  by  removal  or  reinsertion  of  the  splint — 
something  wdiich  cannot  help  but  occur  when  you  remove  and 
replace  a  tube  at  regular  intervals.  What  is  best  of  all — a  fact 
which  cannot  be  overestimated — the  rejDlaced  cartilage  remains 
immovably  lixed  in  its  new  position  until  perfect  union  and  con- 
solidation have  taken  place.  Then  the  splint  for  the  first  and  last 
time  is  removed. 

I  now  come  to  the  main  point  of  my  paper :  The  use  of  rubber 
tubing  in  the  treatment  of  antral  empyema. 

There  are  certain  cases  of  chronic  antral  disease  which  come 
under  our  observation  that  are  exceedingly  difficult  to  cure,  and 
it  is  about  a  case  of  this  class  that  I  desire  to  say  a  few  words. 

A  year  ago,  in  the  discussion  of  Holbrook  Curtis'  exhaustive 
paper  upon  "The  Technique  of  Maxillary  Sinus  Operations,"  I 
asked  him  if  there  was  an  age  limit  to  his  third  or  radical  opera- 
tion. His  reply  was  that  it  w^as  "particularly  appropriate  for 
aged  people." 

I  had  at  that  time  a  male  patient,  aged  65.  He  was  thin  and 
neurotic,  and  suffered  from  rapid  heart  action.  Right  antral  dis- 
ease of  a  severe  character  had  existed  for  \ears.  The  d-'scharge 
was  abundant  and  fetid  and  w^as  accompanied  by  right  frontal 
headache  of  a  throbbing  character,  I  suspected  the  complication 
of  frontal  sinus  disease.     The  sequel  proved  this  to  be  an  error. 

A  year  previously  I  had  opened  into  the  antrum  through  the 
alveolus.  This  was  followed  by  regular  washings,  which  he  was 
usually  able  to  do  for  himself;  but  there  was  no  amelioration  in 
symptoms. 

While  impressed  with  the  wisdom  of  the  radical  operation,  T 
did  not  think  it  would  be  advisable  in  mv  case,  owino-  to  the  con- 
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ditions  already  referred  to.  It  seemed  to  me  that  the  case  \va^ 
hopeless — but  if  I  could  secure  a  permanent  fistula  in  the  canine 
fossa  the  antrum  could  be  readily  washed  out  as  long  as  he  lived. 

Hence  I  did  Curtis"  first  operation,  making  a  large  opening 
with  hammer  and  chisel,  curetting  the  antrum,  washing  with 
boracic  .solution,  and  packing  with  iodoform  gauze.  The  question 
then  was  how  to  make  the  opening  permanent?  Unless  the  per- 
foration into  the  canine  fossa  is  exceedingly  large,  there  is  a  con- 
stant tendency  of  the  redundant  tissue  above  to  cicatrize  down- 
wards and  close  up  the  opening.  In  this  position  something  more 
than  a  peg  is  required.  Xothing  short  of  an  obturator — some- 
thing that  will  hold  back  the  tissues — will  fill  the  bill. 

Dental  gutta  percha  is  recommended  for  this  purpose.  You 
can  soften  it  and  mould  it  into  the  shape  }OU  want ;  but  once 
hardened,  it  is  inflexible,  brittle  and  easily  worn  away  when  kept 
long  in  position.  Xot  only  so,  but  at  its  temperature  at  the  time 
of  insertion,  it  is  too  hard  to  mould  the  inner  end,  so  as  to  retain 
its  position  accurately.  Silver  tubes  I  have  often  used,  each  made 
for  its  OAvn  special  case,  but  the  hard  metal  is  apt  to  cause  dis- 
comfort and  to  favor  the  development  of  granulations. 

\\'hile  casting  about  for  some  suitable  device,  the  idea  oc- 
curred that  pure  rubber  tubing  might  do,  cut  short,  and  each 
end  curled  upon  itself  in  dumb-bell  shape.  I  decided  to  try  it. 
and  found  that  by  combining  compression  and  pressure,  the  one 
end  could  be  readily  passed  through  the  opening  in  the  canine 
fossa  into  the  antrum,  the  other  end  remaining  outside  in  the  in- 
cised tissues,  and  the  neck  occupying  the  osseous  perforation. 
The  position  was  fixed  and  firm,  and  the  compressible  appliance 
produced  no  abrasions. 

For  several  days  there  was  edema  of  the  cheek,  but  this  soon 
passed  off.  The  tube  was  never  plugged,  but  the  antrum  was 
regularlv  washed  out  twice  a  day  through  the  tube  and  out 
through  the  ostium  maxillare.  This  was  continued  for  months, 
during  which  time  the  discharge  gradually  lessened  and  the  head 
symptoms  gradually  passed  away. 

I  must  say,  however,  this  being  my  first  experience  in  the  use 
of  rubber  tubing  in  the  treatment  of  antral  disease,  that  I  was  in 
dread  of  the  rubber  rotting  and  the  inner  end  dropping  into  the 
antrum. 

Still,  as  the  main  object  in  view  was  to  produce  a  permanent 
sinus.  throu2:h  which  lavage  could  always  be  accomplished,  the 
obturating  tube  was  retained  in  position  for  six  months.     By  this 
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liiiK'  the  (liscliar.^o  had  almost  ceased.  On  remowal  1)\  fnrceps  the 
inner  end  of  tlie  tul)e  unrolled  and  it  slii)])ed  out  witliout  (Ufficulty. 
it  was.  liowever.  ])erfectl}'  stroni^"  and  free  from  aljrasion,  but  of 
a  firmer  texture  than  when  inserted  ;  showino;  tliat  the  tube  could 
have  been  retained  in  jiosition  for  an  indefinite  length  of  time 
without  interfering  with  its  usefulness. 

After  its  removal  the  antrum  was  washed  out,  but  there  was 
no  discharge,  for  the  disease  was  cured. 

One  thing  further,  a  perfect  sinus  had  formed  coated  with 
ordinary  mucous  membrane,  and  for  amusement  more  than  any- 
thing else,  the  old  gentleman  occasionally  fills  his  mouth  with 
warm  water  and  forces  the  clear  tiuid  out  through  his  nose. 

One  word  more  about  another  use  to  which  rubber  may  be 
applied. 

There  are  many  cases  of  nasal  disease  in  which,  although  the 
passages  may  be  sufificiently  open  to  permit  of  normal  respira- 
tion, yet  owing  to  accumulation  of  secretion  while  sleeping,  the 
mouth  drops  open  and  oral  respiration  is  the  result.  In  conse- 
(juence  of  this,  the  dry  air  entering  the  pharynx  absorbs  the  mois- 
ture exuded  by  the  superficial  glands  for  the  lubrication  of  the 
mucous  membrane,  and  chronic  pharyngitis  and  laryngitis  is  the 
result. 

For  the  last  twelve  years  I  have  endeavored  to  remove  this 
cause  of  oral  respiration  by  the  use  of  rubber  mouth-pieces  made 
of  pure  sheet  rubber  about  one-eighth  or  one-twelfth  of  an  inch 
thick.  The  piece  is  cut  to  fit  the  cavity  of  the  mouth  between  the 
teeth  and  the  lips.  The  latter  are  closed  over  it,  hiding  it  from 
view  and,  when  worn,  oral  respiration  becomes  impossible — the 
l)atient  being  forced  to  breathe  through  the  nostrils. 

The  patient,  on  retiring,  clears  the  nostrils  and,  after  dipping 
the  mouth-piece  in  cold  water,  inserts  it.  In  many  instances 
breathing  will  go  on  all  night  without  removing  the  ap])liance. 
If  coughing  occurs,  forcing  the  piece  out,  the  patient  usually 
awakens  and  readjusts  it.  Likewise,  if  nasal  obstruction  becomes 
so  severe  as  to  force  its  removal,  the  parts  are  cleansed  and  the 
rubber  replaced. 

Formerly  I  ordered  a  tape  to  be  stitched  to  the  center  of  the 
outer  side  of  the  mouth-piece,  the  two  ends  to  be  tied  behind  the 
neck  to  keep  the  appliance  in  place— but  experience  has  proved 
this  to  be  unnecessary. 

One  other  point,  as  a  somewhat  elaborate  and  ornate  rubber 
mouth-piece  has  recentlv  been  placed  in  the  market.     I  ordered 
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one  for  a  patient  of  mine  to  compare  with  that  made  from  the 
ordinary  rubber.  He  has  tried  both  faithfully,  and  reports  that 
the  patent  one,  although  cumbersome,  retains  its  position  better, 
while  the  one  cut  out  from  the  simple  rubber  sheeting  is  much 
the  more  comfortable. 

One  advantage  of  all  these  rubber  appliances  is.  that  they  can 
be  easily  made  by  the  surgeon. 

DISCUSSION. 

Dr.  Geo.  L.  Richards  said,  in  regard  to  the  treatment  of  antral  em- 
pyema, he  failed  to  see  why  one  should  drain  through  the  mouth  when  he 
could  do  so  underneath  the  inferior  turbinal  in  these  cases.  In  the  cases 
spoken  of  by  Dr.  Brown,  one  could  make  an  exploratory  incision  under- 
neath the  anterior  end  of  the  inferior  turbinal ;  he  could  enlarge  this  with 
various  sized  curettes,  and  then  take  the  second  size  of  Dr.  Myles"  forceps, 
and  get  a  space  of  three-quarters  of  an  inch,  which  would  not  close,  and 
which  would  drain  the  antrum  into  the  nose.  By  so  doing,  the  patient  was 
not  subjected  to  the  annoyance  of  a  band  of  rubber  against  the  teeth.  He 
had  found  that  this  method  gave  rapid  and  permanent  results. 

Dr.  RoBT.  C.  Myles  stated  that  for  ten  or  fifteen  years  he  had  experi- 
mented with  these  different  processes.  He  published  several  cuts  of  soft 
rubber  tubes  which  he  used  for  quite  a  while,  but  as  time  went  on  he  found 
better  methods.  He  had  patients  who  for  ten  or  twenty  years  had  suffered 
from  post-nasal  catarrh,  and  iJiey  would  never  permit  their  antra  to  be 
closed  up  again.  He  had  a  patient  who,  for  the  last  six  or  eight  months. 
had  washed  out  his  antrum  and  continued  to  do  so  every  time  he  washed 
his  face.  If  one  could  get  free  drainage  and  free  admission  of  air,  in 
many  cases  the  antral  conditions  would  get  well  of  themselves  without  too 
much  surgery. 

Dr.  James  E.  Logan  said,  in  regard  to  the  rubber  splint  that  Dr. 
Brown  used  in  the  operation  for  deflection  of  the  nasal  septum,  it  had  been 
his  practice  to  discontinue  the  use  of  any  rubber  (vulcanite)  tube  or  ap- 
paratus upon  the  septum  for  the  reason  he  found  in  these  opera- 
tions, when  one  corrected  the  deflection  of  the  septum  by  whatever 
means  he  adopted,  the  natural  inclination  in  the  healing  process  was  for  the 
septum  to  return  to  its  otherwise  deflected  position.  Constant  pressure 
was  needed,  more  or  less,  and  for  that  purpose  he  used  a  modified  plug. 
If  the  plug  was  pressed,  or  a  modification  of  the  Simpson  plug  fitted  the 
aperture  which  one  wished  to  mould,  the  use  of  this  compressed  plug  ex- 
ercises constant  pressure  which  brought  about  success.  It  was  much  better 
than  the  use  of  something  which  was  not  so  elastic,  and  caused  nothing 
in  the  way  of  coynterpressure  which  was  exerted  by  the  hard  rubber  or 
metallic  splint. 

Dr.  Price  Brown,  in  closing  the  discussion,  said  that  he  did  not  wish 
to  emphasize  this  method  of  treatment  above  all  others.  As  stated,  the- 
case  he  had  was  that  of  an  old  man  too  much  debilitated  to  justify  him  in 
undertaking  a  more  radical  operation,  and  he  thought  the  treatment  he 
carried  out  was  simpler.     In  all  probability,  one  might  have  had  more  ef- 
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fective  drainage  l)y  other  iiuaiis  in  the  case  he  rcporteti,  hut  lie  chd  not 
expect  his  patient  to  recover,  and  succeeded  in  putting  in  a  tube  very  easily 
for  washing  out  purposes.  The  method  of  treatment  was  unusual  and  the 
result  a  cure. 

With  regard  to  the  use  of  the  splint,  the  benefit  of  it  came  from  the 
constant  pressure  it  produced.  The  reason  Dr.  Logan  did  not  receive 
benefit  from  it  in  his  cases  was  because  he  did  not  use  it  long  enough.  It 
did  no  injury.  It  produced  no  sepsis.  It  loosened  because  the  septum  he- 
came  rigid  and  shrank  back  from  the  splint.  The  septum,  so  far  as  his 
own  case  was  concerned,  remained  in  position  without  changing.  The  use 
of  the  splint  was  much  better  than  the  other  methods  he  had  tried. 


PAPER : 

REPORT     OF    A     CASE     OF    ACUTE     SUPPURATIVE 
OTITIS    MEDIA,    COMPLICATED    BY    DOUBLE 
PNEUMONIA,    SEPTIC    THROMBOSIS    OF 
JUGULAR  BULB;  OPERATION.     EXCI- 
SION   OF   INTERNAL  JUGULAR; 
GENERAL    SYSTEMIC    IN- 
FECTION; DEATH. 


EDWAKU   BRADFORD    DENCH,    IM.D. 


While  cases  of  sinus  thrombosis,  with  excision  of  the  internal 
jugular  vein,  are  far  from  uncommon,  and  while  in  the  majority 
of  these  cases,  recovery  follows  prompt  operation,  the  case  about 
to  be  narrated  presents  so  many  unusual  conditions,  and  while  it 
was  under  observation  showed  so  many  complicating  lesions,  that 
an  exact  diagnosis  was  only  made  late  in  the  disease — too  late,  in 
fact,  to  prevent  a  fatal  termination. 

The  patient  was  a  male,  age  31,  who  presented  at  tlie  New 
York  Eye  and  Ear  Infirmary  on  the  17th  of  January,  1904.  with 
the  following  history :  He  had  never  had  any  previous  illness, 
had  been  a  moderate  drinker,  and  denied  specific  history ;  family 
history  was  good.  For  a  week  before  the  patient  came  under  ob- 
servation, he  had  been  suffering  from  severe  pains  in  the  left  ear, 
which  had  followed  an  attack  of  grip.  The  ear  had  been  dis- 
charging for  three  days  before  he  came  under  observation.  On 
hi.';  wav  t<i  the  hospital  he  had  a  severe  chill.    The  examination 
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on  admission,  was  as  follows :    The  right  ear  was  normal.    Upon 
the  left  side  the  external  auditory  meatus  was  found  to  contain 
a  slight  amount  of  sero-purulent  discharge.    The  drum  membrane 
was  ruptured,  bulged  posteriorly,  and  presented  a  small  perfora- 
tion below  and  in  front.    The  upper  posterior  wall  of  the  external 
auditory  meatus  sagged  downward  into  the  lumen  of  the  canal. 
There  was  some  tenderness  over  the  mastoid  antrum,  and  acute 
tenderness  over  the  tip,  extending  for  a  considerable  distance  be- 
hind the  tip.    The  patient  was  immediately  put  to  bed  and,  under 
general  anesthesia,  a  free  incision  made  through  the  left  drum 
membrane  and  the  sagging  portion  of  the  canal  wall.    An  exami- 
nation of  the  chest  on  admission,   revealed   slightly   diminished 
breathing  and  resonance  over  the  right  lower  lobe  anteriorly,  dul- 
ness  over  the  right  lower  lobe  posteriorly,  with  diminished  breath- 
ing, and  a  few  crepitant  rales ;  breathing  slightly  diminished  and 
slight   dulness   over  the  left  lower  lobe   posteriorly ;  heart  per- 
fectly normal ;  abdominal  organs  normal.     The  temperature  rose 
immediately  after  admission  to   io6°,  and  the  symptoms  in  the 
chest  steadily  increased,  so  that  on  the  following  day  the  patient 
had  a  well-marked  pneumonia  upon  the  right  side,  involving  the 
lower  lobe,  and  a  beginning  pneumonia  upon  the  left  side,  involv- 
ing the  lower  lobe.     The  ear  drained  freely,  and  although  there 
was  considerable  mastoid  tenderness,  operation  was  out  of  the 
question  on  account  of  the  condition  of  the  chest.    An  examina- 
tion of  the  discharge  from  the  ear  showed  streptococci.     An  ex- 
amination   of    the    sputum    two    days    after    admission    showed 
abundant  pneumococci.     From  January  17th  until  January  28th 
the  patient  ran  a  temperature  fairly  characteristic  of  pneumonia ; 
that  is,  the  patient  apparently  defervesced  upon  the  twelfth  day 
of  the  disease.     The  temperature  at  this  time  dropped  to  100°, 
but  in  the  course    of    a    few  hours  rose  immediately  to  1053^^°. 
There  was  then  a  remission  on  the  next  day  to  100°,  with  another 
rise.     These   fluctuations    in    temperature   continued    for    several 
days.     Throughout  the  course  of  the  pneumonia   sponge  baths 
were  given  whenever  the  patient's  temperature  reached  a  point 
above  104°.  and  this  measure  seemed  to  control  the  temperature 
fairly  well.     I  should  have  said  that  at  the  time  the  patient  first 
came  under  observation,  he  complained  of  some  pain  in  the  right 
knee-joint.     This  was  treated  by  local  applications.     After  the 
twelfth  day,  when  the  chest  had  seemed  fairly  clear,  the  remis- 
sion  in  temperature  naturally   suggested   the  presence   of   some 
septic  focus.    As  the  chest  had  not  entirely  cleared  up  at  this  time,. 
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I  requested  Dr.  Katzenbach,  a  well-known  authority  on  diseases 
of  the  chest,  to  examine  the  patient.  He  told  nie  that  the  exami- 
nation of  the  chest  was  practically  negative,  and  that  he  simply 
found  signs  of  a  preceding  pneumonia  which  had  practically  re- 
solved. I  had  thought  that  there  might  be  a  focus  of  pus  in  the 
chest,  and  simply  wished  to  have  this  excluded.  At  this  time. 
Februarv  ist,  the  aural  symptoms  had  practically  cleared  up.  The 
patient  complained  of  absolutely  no  pain  in  the  ear,  the  drum 
membrane  had  entirely  healed,  there  was  no  discharge  from  the 
canal,  and  there  was  no  mastoid  tenderness,  excepting  just  at  the 
tip  of  the  mastoid,  and  in  the  neck  just  below  the  tip  ;  there  was  no 
tenderness  in  the  neck  below  the  angle  of  the  jaw,  and  practically 
no  swelling  of  the  glands  along  the  anterior  border  of  the  sterno- 
mastoid  muscle  could  be  made  out  upon  palpation.  Taking  into 
account  the  fact  that  the  patient  had  had  a  streptococcus  infection 
in  the  ear,  that  the  mastoid  tenderness  had  never  entirely  disap- 
peared, that  he  was  running  a  septic  temperature,  and  that  any 
accumulation  of  pus  could  be  excluded  as  the  result  of  the  pneu- 
monic process  within  the  chest.  I  made  up  my  mind  that  the  jugu- 
lar bulb  must  be  the  site  of  infection.  1  therefore,  on  the  5th  of 
I-"ebruar\-.  placed  the  patient  upon  the  operating  table  and  opened 
the  left  mastoid.  The  mastoid  cells  contained  no  pus,  with  the 
exception  of  a  few  cells  at  the  tip.  where  a  few  suspicious  drops 
of  fluid  were  seen,  although  the  bacteriological  examination 
showed  that  the  fluid  was  absolutely  sterile.  A  blood  count  taken 
three  days  before  the  operation  showed  no  leucocytosis.  The  lat- 
eral sinus  was  exposed,  in  spite  of  the  fact  that  the  mastoid  cells 
contained  no  pus.  and  was  found  to  be  occluded  by  a  clot.  The 
sinus  was  rapidly  exposed  from  the  knee  to  just  above  the  bulb. 
In  exposing  the  vessel  in  this  latter  situation,  and  upon  removing 
a  piece  of  bone  by  means  of  the  rongeur  forceps,  about  two 
drachms  of  thick  pus  escaped  from  the  region  of  the  bulb;  in 
other  words,  the  bulb  had  been  the  seat  of  a  clot,  which  had 
"broken  down  and  had  perforated  the  w^all  of  the  sinus.  The  sinus 
was  then  freely  split  up.  and  an  attempt  made  to  establish  free 
bleeding  bv  the  introduction  of  the  curette  downward  into  its 
lumen.  No  bheding  followed  the  use  of  the  instrument.  The 
curette  was  then  carried  in  the  direction  of  the  torcular.  and  free 
bleeding  established  after  the  removal  of  the  clot.  The  wound 
w^as  then  packed  with  iodoform  gauze,  and  the  jugular  was  ex- 
posed bv  an  incision  extending  from  the  sternal  attachment  of 
the  sterno-mastoid  muscle  to  just  above  the  angle  of  the  jaw.  fol- 
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lowing  the  anterior  border  of  the  muscle.  The  omohyoid  muscle 
was  divided,  and  the  sheath  of  the  vessels  exposed.  The  sheath 
was  covered  by  a  number  of  enlarged  lymphatic  glands,  which 
had  to  be  removed  before  the  sheath  could  be  opened.  The  vein 
was  then  exposed,  ligated  low  down  in  the  neck  and  divided  be- 
tween two  ligatures;  it  was  then  rapidly  dissected  out,  the  facial 
and  lingual  branches  being  tied  ofif  and  divided  between  two  liga- 
tures. During  the  operation  the  patient's  condition  became  very 
poor,  and  he  required  infusion  and  hypodermatic  stimulation ; 
for  this  reason  the  vein  was  not  followed  as  high  up  as  I  usuall}' 
do  in  these  cases,  although  it  was  divided  not  less  than  an  inch 
above  the  origin  of  the  facial  vein.  The  wound  in  the  neck  was 
completely  closed  by  means  of  interrupted  sutures,  and  the  patient 
put  to  bed.  Immediately  after  the  operation  the  temperature  fell 
to  loi",  and  on  the  following  day  it  was  normal  and  did  not  rise 
above  101^2°.  This  low  temperature  continued  for  two  days 
after  the  operation,  when  the  temperature  began  to  rise,  and  on 
the  third  day  after  the  operation,  reached  102°.  On  the  fourth 
day  the  temperature  was  103°.  But  dressing  of  the  wound  caused 
a  fall  to  102°  and.  on  the  fifth  day  after  the  operation,  the  temper- 
ature was  only  100° ;  on  the  sixth  day  it  rose  to  103°,  but  fell  al- 
most immediately  to  101°,  and  ran  at  this  level  for  about  two 
days,  when  it  slowly  began  to  rise.  The  wound  in  the  neck  healed 
throughout  by  first  intention,  and  union  was  perfect  in  about  four 
or  five  days.  On  the  15th  of  February,  ten  days  after  the  opera- 
tion, the  temperature  suddenly  went  to  106°.  The  patient  com- 
plained of  pain  in  his  joints,  more  marked  in  the  left  knee,  but 
also  involving  at  times  the  left  wrist  and  the  right  shoulder.  He 
was  seen  by  a  general  surgeon,  who  thought  there  was  a  begin- 
ning osteomyelitis  at  the  lower  end  of  the  femur.  From  this  time 
on  the  temperature  returned  and  remained  elevated,  its  lowest 
point  being  1013^2°,  on  February  i6th.  after  which  time  it  was 
never  below  103°,  and  sometimes  went  to  106°.  The  patient  was 
evidently  sufifering  from  profound  general  sepsis.  A  culture  of 
blood  showed  streptococcus.  Several  injections  of  anti-strepto- 
cocci serum  were  given,  without  eflfect.  and  also  several  infusions 
of  a  ^/ -,„,„,  solution  of  formalin.  The  patient  was  also  stimulated 
freely,  and  the  heart  action  continued  fairly  good.  Xone  of  these 
measures  seemed  to  exert  the  slightest  influence  upon  the  tem- 
perature, and  the  patient  died  on  the  22d  of  February,  seventeen 
days  after  the  operation  upon  the  jugular.  I  might  say  that  sev- 
eral days  before  death,  a  tumefaction  appeared  in  the  neck  over 
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the  point  where  the  upper  end  of  the  jir^uhir  had  Ix'en  tied.  This 
swening  was  incised  aloni;-  the  Hne  of  ori,u:inal  incisii>ii.  and  a 
small  amotmt  of  sero-sanguinolent  fluid  escaped.  Apparently 
there  had  heen  some  infection  from  the  lower  end  of  the  vein. 

The  case  is  an  interesting-  one  on  account  of  the  numerous 
complicating  lesions  from  which  the  patient  suffered,  and  the  ab- 
solute impossibility,  on  account  of  the  condition  of  the  chest,  of 
relieving  him  by  operative  interference,  tmtil  .>uch  interference 
was  too  late. 

The  temperature  chart  appended  may  be  followed  with 
interest. 

For  the  convenience  of  the  reader  I  append  the  following  bac- 
teriological notes : 

January  17th.  day  of  admission,  aural  discharge  showed  strep- 
tococcus infection. 

Two  days  after  admission  aural  discharge  showed  strepto- 
cocci and  occasionally  a  diplococcus :  on  the  same  day  the  sputum 
showed  abundant  pneumococci. 

On  January  20th  the  aural  discharge  showed  a  well-marked 
streptococci,  the  diminution  in  the  quantity  being  undoubtedly 
due  to  the  bichloride  irrigation  which  had  been  kept  up  since  the 
patient's  admission  to  the  hospital. 

February  ist  the  sputum  showed  mixed  microorganisms,  the 
pneumococcus  predominating :  no  tubercle  bacilli  were  present. 

On  February  2d  examination  of  the  blood  :  Red  cells,  4,800,- 
000:  white  cells,  2.700;  hemoglobin.  45  per  cent.;  polynuclear 
cells.  55.5  per  cent. ;  large  mononuclear.  30  per  cent. ;  small  mono- 
nuclear, 12.5  per  cent.;  eosinophiles,  5  per  cent.  Cultivation  from 
blood  showed  streptococcus  pyogenes. 

February  5th.  blood  count  taken  at  time  of  operation :  Red 
cells.  5.240,000;  white  cells,  6,100;  hemoglobin,  46  per  cent.: 
lymphocytes.  20.75  P^^  cent.;  large  mononuclear  cells.  12  per 
cent. ;  polynuclear  cells,  66.75  per  cent. ;  eosinophiles.  5  per  cent. 
Alastoid  pus  at  time  of  operation,  negative;  pus  from  sinus 
show'ed  streptococci. 

DISCUSSION. 

Dr.  Kasper  Pischel,  of  San  Francisco,  asked  what  Dr.  Dench's  expe- 
rience had  been  with  anti-streptococcus  serum  in  the  treatment  of  these 
cases. 

Dr.  Dench  replied  that  this  was  the  only  case  in  which  he  had  ever 
used  the  serum  and  the  result  was  not  good. 


Diseases  of  Stomach  and  Atfectioiis  of  Mouth,  Xose  and  Throat. 


PAPER : 

THE  RELATION  OF  DISEASES  OF  THE  STOMACH  TO 

AFFECTIONS  OF  THE  MOUTH,  NOSE 

AND  THROAT. 


ROBERT   LEVY_,    M.D. 


A  CAREFUL  review  of  laryngological  literature  impresses  one 
with  the  fact  that  while  there  exists  a  relation  between  diseases 
of  the  upper  air-passages  and  those  of  the  stomach,  this  relation- 
ship is  not  well  defined,  nor  is  the  interdependence  of  diseases 
of  the  stomach  and  those  of  the  mouth,  throat  and  nose  separated 
distinctly  from  affections  of  the  gastro-intestinal  tract  and,  in  fact^ 
from  those  of  the  entire  digestive  system. 

Beverly  Robinson^  in  1888  called  attention  to  the  association 
of  diseases  of  the  digestive  apparatus  with  those  of  the  nose  and 
throat,  and  Bosworth-  lays  particular  stress  upon  the  fact  that  the 
pharynx  is  a  portion  of  the  digestive  tract  and  as  such  may  be 
involved  in  affections  of  the  lower  digestive  apparatus.  Lori^  is 
quoted  in  the  Transactions  of  the  American  Laryngological  As- 
sociation, 1896.  as  saying  that  gastro-intestinal  catarrh  may  be 
either  caused  by,  or  the  result  of,  chronic  throat  or  laryngeal 
catarrhs,  and  our  common  experience  is  that  great  difficulty  is 
encountered  in  determining  whether  gastric  disturbances  cause 
aft'ections  of  the  upper-air  tract,  or  whether  diseases  of  the  upper- 
air  passages  produce  disorders  of  digestion. 

It  is  a  matter  of  common  experience  that  many  diseases  of 
the  mouth,  nose  and  pharynx  and  accessory  cavities  resist  treat- 
ment directed  purely  to  the  relief  of  the  local  conditions  until 
measures  intended  to  correct  general  disorders  are  instituted. 
Wingrave.*  at  a  meeting  of  the  British  Laryngological.  Rhinolog- 
ical  and  Otological  Association,  held  in  1899,  classifies  the  treat- 
ment of  diseases  of  the  upper-air  passages  in  three  groups :  first, 
those  in  which  local  measures  are  indispensable ;  second,  those  in 
which  general  treatment  is  indispensable ;  third,  those  demanding 
purely  constitutional  treatment;  showing  that  he  recognized  the 
important  relationship  between  general  aft'ections  and  those  of 
the  special  organs,  and  dealing  especially  with  affections  of  the 
digestive  apparatus. 


226     Avicrican  Laryngological,  Rliinological  and  Otological  Society. 

From  a  purely  clinical  point  of  view  three  positive  statements 
may  be  made:  tirst,  that  certain  affections  of  the  upper-aii-  pas- 
sages and  its  adjacent  cavities  are  causative  in  a  measure  of  some 
form  of  stomach  disturbance ;  second,  that  certain  stomach  dis- 
turbances are  the  cause  of  certain  afifections  of  the  upper-air 
tract ;  third,  that  the  relationship  existing  between  digestive  dis- 
turbances and  certain  diseases  of  the  upper-air  passages  is  so 
close  that  the  treatment  must  necessarily  involve  attention  to  both 
conditions.  Acute  inflammations  of  the  upper-air  passages,  ac- 
cording to  Brown,"'  "will  create  disorders  of  digestion  by  direct 
infection  through  the  mass  of  muco-purulent  secretion  loaded 
with  bacteria,  which  finds  its  way  into  the  stomach."  Turck,"  of 
Chicago,  showed  by  experiments  that  the  same  microorganism 
is  found  in  certain  catarrhal  affections  of  the  pharynx  and  in  the 
stomach.  Boas,"  Fischer,  Spivak,®  Seifert,''  Cobb,"  and  others 
have  shown  that  the  swallowing  and  subsequent  fennentation  of 
catarrhal  discharges  from  the  nose  and  nasopharynx  are  directly 
productive  of  dyspepsia,  while  Seifert  and  Coflfin^^  have  attrib- 
uted, in  addition,  diseases  of  the  pharynx  to  direct  infection  from 
food  vomited  in  cases  of  digestive  disease.  Robinson  showed  that 
eructations  containing  abundant  butyric  acid  may  cause  chronic 
catarrhal  pharyngitis,  while  numerous  authors  ascribe  catarrh 
to  the  inhalation,  particularly  at  night,  of  vitiated  air  in  cases  of 
foul-smelling  diseases  of  the  accessory  sinuses  and  atrophic 
rhinitis.  Einhhorn,^-  on  the  contrary,  believes  that  few  cases  of 
gastric  catarrh  result  from  the  swallowing  of  perverted  naso- 
pharyngeal secretions. 

Among  complications  of  empyema  of  the  accessory  cavities 
of  the  nose  Lichtwitz"  found  dyspepsia  and  dilatation  of  the 
stomach  in  four  instances. 

We  have  been  led  to  believe  that  numerous  conditions  of  the 
mouth,  particularly  those  associated  with  ulcerations,  are  usually 
complications  and  results  of  gastric  disease.  This  has  been 
merelv  a  statement  made  without  sufficient  proof  of  evidence. 
Butlin^'*  describes  no  affections  of  the  mouth  directly  dependent 
upon  diseases  of  the  stomach.  Furred  tongue,  which  follows  too 
free  eating  and  drinking,  particularly  at  night,  is  due  to  changes 
in  the  saliva.  The  dyspeptic  tongue,  red  and  denuded  of  its  epi- 
thelium, Butlin^^  ascribes  to  nerve  irritation.  Thrush  is  usually  the 
result  of  impaired  general  nutrition,  which  may  be,  of  course, 
dependent  upon  disturbed  digestion.  In  this  affection,  local 
causes,  such  as  direct  infection  from  pathogenic  bacteria  and  bac- 
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teria  of  fermentation  are  more  important.  Excoriations  of  the 
tongue  are  perhaps  the  most  common  of  the  mouth  affections, 
which  may_  be  directly  attributed  to  dyspepsia,  ahhough  shght 
injuries  are  usually  the  exciting  cause,  according  to  ButHn.^'^ 

It  is  nevertheless  true  that  although  no  direct  causative  rela- 
tion can  be  traced  between  diseases  of  the  alimentary  canal,  and 
certain  affections  of  the  mouth,  they  may  be  and  frequently  are 
associated.  This  is  especially  evidenced  in  that  rare  and  serious 
disease  which  exists  in  cattle  and  which  was  first  described  in 
man  by  Sager  in  1765,  known  as  foot  and  mouth  disease,  in  which 
vesicles  were  found  on  the  tongue  and  in  the  mouth  and  in  which 
ver}^  serious  gastro-enteritis  existed. 

One  is  too  prone  to  attribute  bad  breath  to  diseases  of  the 
stomach,  while,  as  a  matter  of  fact,  this  disagreeable  symptom 
more  frequently  results  from  retained  and  decomposing  secre- 
tion in  the  crypts  of  the  tonsils  and  other  lymphoid  follicles  in  the 
pharynx  and  base  of  tongue. 

Among  the  diseases  of  the  nose  which  are  more  especially  as- 
sociated with  gastro-intestinal  affections  are  vasomotor  rhinitis, 
nasal  irritation  and  red  nose. 

Ziem^'  has  shown  that  diseases  of  the  accessory  cavities  are 
directly  productive  of  digestive  disturbances.  In  the  naso- 
pharynx Coffin^  ^  showed  that  of  30  adults  suffering  from  post- 
nasal catarrh,  20  had  affections  of  the  stomach,  which  were  dem- 
onstrable by  the  examination  of  the  stomach  contents.  He  also 
found  that  of  15  children  suffering  from  adenoids.  10  had  affec- 
tions of  the  stomach. 

One  of  the  most  common  diseases  of  the  pharynx  is  chronic 
catarrhal  pharyngitis,  and  it  is  a  matter  of  everyday  experience 
that  patients  in  whom  no  nasal  cause  can  be  found  for  this  affec- 
tion, present  sufficient  evidence  of  gastric  catarrh  to  warrant 
treatment  of  the  latter  affection  and  to  base  the  prognosis  of  the 
pharyngeal  affection  upon  that  of  the  gastric. 

\'arious  disturbances  in  sensation  are  closely  allied  to  diges- 
tive aft'ection,  particularly  is  this  true  of  paresthesia  and  hyper- 
esthesia of  the  pharynx.  Urticaria  of  the  mucous  membrane  of 
the  throat  is  a  serious,  and  may  possibly  be  a  fatal,  affection,  and 
is  largely  dependent  upon  digestive  disturbances,  as  is  well  known 
to  be  the  case  in  urticaria  of  the  skin.  Gaudier^®  reported  a  case 
of  edematous  urticaria  of  the  mucous  membrane  of  the  mouth  and 
fauces,    resulting   from    a    large   meal    of    snails.       Scarification, 
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boracic  mouth-washes  and  active  i)urgation  ij^ave  complete  relief 
in  twenty-four  hours. 

Among  diseases  of  the  larynx  certain  nervous  affections,  such 
as  hyperesthesia,  laryngeal  spasm,  are  found  attended  with  dis- 
turbed digestion.  This  is  probably  brought  about  by  reflex  irrita- 
tion of  the  pneumo-gastric  nerve.  We  are  all  familiar  with  the 
rapid  relief  obtained  in  cases  of  spasmodic  croup  of  children  by 
a  brisk  emetic.  Whether  there  really  exists  a  cough  which  has 
been  termed  stomach  cough,  or  not,  is  questionable.  Friedrich-'' 
believes  these  paroxysms  to  be  hysterical  and  states  that  in  his 
experience  they  could  be  brought  about  by  pressure  upon  the  epi- 
gastrium. Chronic  catarrhal  laryngitis  has  an  unquestionably 
close  relation  with  digestive  disturbances.  This  is  found  very 
frequently  in  those  individuals  who.  while  abusing  their  vocal 
organs,  abuse  to  a  still  greater  extent  their  digestive  organs  by 
partaking  of  most  pernicious  articles  of  diet  as  well  as  by  induc- 
ing gastric  catarrh  through  excessive  use  of  tobacco  and  alcohol. 

It  appears  from  the  above  that  although  diseases  of  the  stom- 
ach cannot  be  said  to  be  indisputably  caused  by  affections  of  the 
mouth,  nose  and  throat,  or  indisputably  the  result  of  diseases  of 
these  organs,  the  correlation  is  so  close  that  our  successful  man- 
agement of  both  depends  largely  upon  our  recognition  of  this  in- 
terdependence. This  still  further  emphasizes  the  thought  to 
which  men  working  in  special  lines  have  called  attention,  that  the 
entire  human  organism  is  one  intricate  mechani-m.  in  which  local 
disorders  are  frequently  but  manifestations  of  constitutional 
aft'ections. 
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DISCUSSIOX. 

Dr.  J.  A.  Stucky  was  very  much  interested  in  the  relation  of  naso- 
pharyngeal disturbances  to  gastro-intestinal  trouble.  Undoubtedly,  the 
gastro-intestinal  canal  had  a  good  deal  to  do  with  the  nose  and  throat. 
Cases  of  so-called  vasomotor  rhinitis  and  of  lithemic  nasopharyngitis,  he 
believed,  in  a  measure,  had  their  origin  in  the  intestinal  canal,  and  in  the 
last  two  years  he  had  been  making  some  observations  in  connection  with 
a  stomach  specialist  and  microscopist,  and  found  those  patients  that  were 
sneezing,  blowing,  hawking  and  spitting  lived  a  rather  indolent  life.  Most 
of  them  were  big  eaters,  great  brain  workers  or  society  people,  who  had 
the  handkerchief  habit,  who  complained  of  rheumatism,  general  malaise, 
and  were  neurotics  generally.  In  these  patients  he  found  the  urine  loaded 
with  indican.  His  attention  was  first  called  to  this  by  Dr.  J.  McClymonds, 
and  in  123  examinations  of  the  urine  in  cases  such  as  he  had  described 
and  read  about  at  the  Pittsburg  meeting,  he  found  an  excess  of  indican  in 
the  urine ;  occasionally  an  excess  of  uric  acid,  but  the  uric  acid  found  did 
not  cause  as  much  of  the  irritation  as  the  presence  of  indican.  He  did 
not  know  anything  about  indican.  It  was  said  to  be  the  result  of  absorp- 
tion of  the  intestinal  contents  connected  with  fecal  matter;  but  he  did  not 
know  this.  The  moment  he  eliminated  all  of  the  indican,  the  moment  he 
got  his  patient's  colon  flushed  out  and  the  diet  regulated,  the  sneezing 
and  nasal  disturbance  stopped.  Personally  he  did  not  believe  that  the 
swallowing  of  the  mucus  secreted  by  the  nose  and  throat  had  much  to  do 
with  gastric  disturbance,  but  the  trouble  began,  not  in  the  stomach  so 
much  as  in  the  intestinal  canal,  and  one  had  to  clean  out  the  intestinal 
canal  and  get  the  eliminative  organs  working  harmoniously  before  these 
patients  could  be  relieved.  If  they  were  sent  to  the  country  they  got 
better.  And  why?  For  two  reasons:  Send  them  to  the  springs,  and  they 
would  drink  a  great  deal  more  water  than  they  would  at  home.  They 
would  take  a  great  deal  more  exercise  than  they  would  at  home.  They 
went  there  for  a  purpose.  They  did  not  take  as  much  exercise  and  drink 
as  much  water  at  home  as  they  did  at  health  resorts.  If  thej'  did,  manj- 
of  them  would  do  just  as  well  at  home  as  they  would  at  these  resorts. 
However,  the  drinking  of  fluids  did  not  relieve  the  average  case,  and  not 
until  the  alimentary  canal  was  thoroughly  emptied  at  both  ends  were  they 
relieved.     He  meant  by  that  high  enema,  using  a  thirty  or  forty-inch  tube. 
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the  enema  being  given  say  at  five  o'clock  in  the  evening,  and  then  two  or 
three  honrs  later  the  same  colon  tube  was  used  and  8  ounces  of  olive  oil 
was  injected.  With  this  treatment  the  patient  would  go  to  sleep.  If  it 
was  nine  or  ten  o'clock,  the  oil  was  not  passed  until  the  next  morning,  and 
frequently  not  then  unless  a  saline  was  given. 

But  about  the  second  or  third  day  one  would  be  surprised  at  the  enor- 
mous quantity  of  fecal  matter  that  would  be  passed,  large  scylialous  masses 
being  passed,  with  foul  odor.  He  did  not  succeed  in  thoroughly  clearing 
out  the  intestinal  canal  in  one  case  until  the  eighteenth  day,  but  u.^ually 
about  the  third,  fourth,  seventh  or  eighth  day  these  cases  began  to  clear  up. 
The  relief  was  marked.  The  objection  to  this  treatment  was  that  it  re- 
quired a  trained  nurse  to  give  the  injections  properly.  These  patients  were 
sent  to  the  hospital  to  remain  there  for  four  or  five  days,  if  necessary,  or 
else  they  were  to  have  a  trained  nurse  go  to  their  home.  The  results  of 
this  treatment  had  been  so  beneficial  and  relief  so  great  to  the  patients  that 
they  did  not  object  to  the  treatment. 

Dr.  Frederick  C.  Cobb  said  his  own  experience  agreed  Avith  what  Dr. 
Stucky  had  said.  There  were  a  number  of  nasopharyngeal  cases  which 
seemed  to  be  entirely  dependent  upon  digestive  disturbances;  but  the  com- 
plications which  occurred  in  digestive  disorders  were  far  beyond  anything 
one  could  find  out  without  special  study.  He  had  often  referred  these 
cases  to  a  stomach  specialist,  and  the  results  obtained  had  been  much  better 
than  if  he  had  tried  to  treat  them  himself.  Cases  that  did  not  yield  to 
cauterization  and  clearing  of  the  nasal  cavities  very  thoroughly  showed  a 
startling  improvement  as  soon  as  attention  was  given  to  the  gastro-intes- 
tinal  tract.  These  cases  in  his  experience  usually  had  gastro-intestinal 
symptoms,  such  as  dyspepsia,  diarrhea,  constipation,  etc.,  and  unless  treat- 
ment was  directed  to  the  stomach  and  intestines,  as  well  as  to  the  local 
conditions,  the  results  were  not  satisfactory. 

Dr.  Wm.  L.  Ballenger  saw  a  case  some  years  ago  which  illustrated  one 
of  the  diseases  Dr.  Levy  mentioned  in  his  paper  as  being  due  to  stomach 
disturbance,  namely,  acute  circumscribed  edema  of  the  pharynx  and  larynx 
and  of  the  fauces. 

A  young  lady,  living  north  of  his  place  some  miles,  started  for  the  city 
to  attend  a  theater.  When  she  left  home  she  complained  of  slight  head- 
ache. Before  she  had  traveled  more  than  four  miles  by  train  she  began  to 
feel  a  sense  of  suffocation,  and  she  came  to  him  on  account  of  her  acute 
symptoms  of  suffocation.  Upon  examination  he  found  the  fauces,  uvula, 
and  large  portions  of  the  lateral  walls  of  the  pharynx  and  epiglottis  very 
edematous,  apparently  large  urticarial  wheels  of  edematous  areas  being 
present.  Dyspnea  was  very  marked.  Cyanosis  was  somewhat  noticeable ; 
her  mental  distress  was  extreme.  The  first  thing  he  did  was  to  assure  her 
that  she  was  not  in  danger,  and  that  if  she  remained  calm  she  would  soon 
get  her  breath  again,  and  any  danger  would  disappear.  He  then  proceeded 
to  scarify  the  edematous  areas  and  apply  astringent  remedies,  such  as  he 
happened  to  have  at  home,  and  among  them  he  used  cocaine.  In  a  few 
minutes  she  was  greatly  relieved,  and  in  a  few  days  the  edema  had  entirely 
disappeared.  There  was  also  very  marked  nasal  disease  in  this  case  in  the 
way  of  septal  deformities  and  turbinal  enlargements.  Furthermore,  the 
voung  ladv  was   intenselv   neurotic.     The   affection   might   not   have   l^een 
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stomachic  in  origin,  although  this  was  quite  probable,  as  her  family  physi- 
cian, an  able  man,  so  diagnosed  her  case.  He  recognized  urticaria  in  other 
parts  of  the  body  as  being  suggestive,  having  its  origin  in  the  digestive 
tract  or  faulty  digestion,  or  faulty-  metabolism,  and  in  this  case  it  was  quite 
probable  it  was  the  principal  cause  of  the  digestive  disturbance.  Patient 
had  eaten  largely  of  strawberries  some  hours  previous  to  the  attack.  She 
had  subsequently  slight  attacks  of  edema.  He  reported  this  case  to  the 
Chicago  Academy  of  Medicine  several  jears  ago.  His  thesis  for  Fellow- 
ship in  the  Academj'  was  based  on  this  case.  He  described  the  case  as  one 
of  acute  circumscribed  edema  of  the  fauces  and  throat. 

In  general,  he  believed  there  was  a  close  relationship  in  many  cases 
between  pharj'ngeal  disease  and  the  hj-peresthetic  types  of  rhinitis  and  dis- 
eases of  the  gastro-intestinal  tract.  He  recognized,  however,  the  great  dif- 
ficulty in  establishing  positive  evidence  to  prove  this  relationship.  Conclu- 
sions had  to  be  based  chiefly  upon  data  rather  than  on  any  positive  proof. 
If  one  would  read  Frederick's  review  of  this  subject,  he  would  find  that 
his  conclusions  were  to  that  effect,  that  while  there  was  a  large  amount 
of  literature  being  written  on  the  subject,  there  was  little  positive  evidence 
existing  to  show  such  relationship.  Clinicallj',  however,  it  was  very  well 
established  that  there  was  such  a  relationship  and  it  was  interdependent. 
Some  cases  of  stomach  disturbance  were  undoubtedly  due  to  nasal  or  throat 
disease,  whereas  in  other  cases  the  nasal  or  throat  disease  could  be  ascribed 
to  intestinal  diseases. 

Dr.  J.  A.  Stucky  added  a  word  or  two  to  what  he  had  already  said  with 
the  permission  of  the  Society.  He  feared  that  he  did  not  make  himself 
clear  in  his  previous  remarks.  Undoubtedly  in  some  of  these  cases  the 
urticaria  was  due  to  gastric  irritation.  But  there  was  one  experiment  he 
had  made  on  four  or  five  cases  that  proved  something,  he  thought.  Dr. 
^IcCh-monds.  a  stomach  specialist  in  Lexington,  had  washed  out  the  stom- 
ach in  these  cases,  and  in  manj-  of  them  it  was  not  followed  by  relief,  as 
the  sneezing  and  irritation  had  continued.  But  the  moment  the  alimentary 
canal  was  washed  out  relief  was  afforded.  He  thought  this  proved  some- 
thing. One  patient  he  had.  if  she  drank  a  cup  of  coffee  and  ate  a  plate  of 
ice  cream,  within  an  hour  or  two  she  had  a  stuffy  headache,  sneezing,  and 
an  asthmatic  cough.  On  three  different  occasions  he  had  had  her  stomach 
washed  out  to  see  whether  the  trouble  was  there  within  two  hours  after 
eating,  and  he  found  coffee  and  ice  cream.  Then  a  high  enema  was  given ; 
the  lower  bowel  washed  out.  a  saline  administered,  all  of  which  consumed 
an  hour.  The  case  was  perfectlj-  relieved.  In  four  or  five  other  cases  he 
had  tried  the  same  experiment  with  good  results.  His  observation  had 
been  that  toxemia  resulted  from  the  absorption  of  the  bi-products  from  the 
intestinal  canal,  and  not  from  the  stomach. 
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The  coincidence  of  facial  palsy  during"  the  course  of  chronic 
empyema  of  die  tympanum  and  mastoid  cells  must  of  necessity 
be  considered  as  a  complication  of  serious  importance,  for,  while 
its  value  as  a  diagnostic  feature  of  necrosis  or  caries  may  be 
diminished  by  other  factors,  yet  it  often  foretells  the  develop- 
ment of  either  a  serious  cerebral  aiTection  or  a  sinus  thrombosis. 
It  should  always  be  considered  a  grave  sequelae  and  recognized 
as  a  suspicious  symptom  of  bone  destruction,  although  ofttimes 
the  nerve  may  offer  considerable  resistance  to  destructive  inflam- 
mation in  the  vicinity  of  its  course  and  may  even  resist  inflamma- 
tion after  its  bonv  covering  has  been  destroyed.  The  presence 
of  a  facial  palsy  does  not  necessarily  imply  that  there  are  ex- 
tensive bone  lesions,  but  it  is  very  suggestive,  and,  as  stated  by 
von  Troltsch,  it  does  not  of  necessity  imply  much  extension  of  the 
tpiipanic  disease,  for  it  may  be  only  a  slight  extension  in  an 
unfortunate  direction. 

\Miile  paralysis  of  the  nerve  may  be  the  result  of  a  lesion  at 
its  origin,  during  its  course  through  the  temporal  bone  or  peri- 
pherally, it  is  desired  here  to  consider  it  only  in  relation  to  mas- 
toiditis, and,  under  such  circumstances  as  stated  by  Ballenger, 
the  facial  paralysis  is  presumptive  evidence  of  either  necrosis  of 
the  posterior-superior  wall  of  the  tym])anum,  whereby  the  nerve 
is  exposed ;  or  of  a  neuritis  from  inflammatory  extension  to  the 
nerve  through  the  osseous  tissue  surrounding  it.  This  may  be 
the  result  of  caries,  necrosis,  cholesteatoma,  the  escape  of  pus 
into  the  facial  canal  or  from  pressure  by  excessive  granulation 
tissue ;  the  experience  of  JMoure  indicating  that  it  is  usually  due 
to  compression  by  fungous  growths  or  a  sequestrum,  and  at  the 
same  time  there  mav  also  exist  considerable  involvement  of  the 
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pneumatic  spaces,  especially  when  it  occurs  during  the  course  of 
intiuenza.  scarlet  fever,  or  tuberculosis. 

Anatomical  peculiarities,  as  shown  by  Tomka.  may  favor  the 
development  of  paralysis,  as  dehiscences  in  the  Fallopian  canal 
usually  located  just  above  the  oval  window ;  variations  in  the 
course  of  the  canal — in  its  width,  in  the  thickness  of  its  wall,  or 
as  the  result  of  other  malformations  of  the  temporal  bone.  The 
defect  in  the  canal,  which  allows  of  the  purulent  inflammation 
extending  to  the  nerve,  may  produce  a  perineuritis  by  involving 
the  perineurium,  or  it  may  attect  the  nerve  itself,  and  thus  the 
palsy  will  be  the  result  of  a  detinite  neuritis.  Even  in  severe 
palsies  the  mastoid  operation  may  reveal  an  apparently  normal 
canal,  the  affection  resulting  from  the  pressure  of  a  small  exu- 
date as  the  result  of  inflammation  in  the  nerve  sheath,  and  in  some 
cases  in  which  the  palsy  has  disappeared  without  radical  treatment 
this  exudation  has  subsided  and  been  absDrbed  without  perma- 
nent damage  to  the  nerve.  \'oss,  in  this  connection,  records  an 
instructive  case  in  which  the  facial  palsy  had  existed  for  some 
time  and  was  cured  by  opening  the  mastoid  and  removing  a  mass 
of  hyperemic  spongy  tissue  from  the  antrum.  More  frequently 
severe  grades  of  facial  paralysis  result  from  the  carious  destruc- 
tion of  the  facial  canal,  with  or  without  complete  destruction  of 
the  nerve,  either  as  the  result  of  cholesteatomatous  formations  or 
the  extension  of  the  destructive  process  to  the  inner  ear.  In  such 
cases,  besides  the  involvement  of  the  mastoid,  there  is  necrosis  of 
the  upper  part  of  the  vestibule  and  posterior  part  of  the  inner 
tympanum  wall,  such  a  case  being  described  by  Murphy  with  a 
historv  of  ten  years"  standing:  the  wall  of  the  canal  was  eroded, 
the  facial  nerve  destroyed,  while  the  horizontal  semicircular  canal 
was  also  involved:  operation  causing  the  disappearance  of  the 
vertigo  but  having  no  effect  upon  the  facial  paralysis,  while  in 
a  case  of  Loubet-Barbob.  the  paralysis  was  due  to  necrosis  of  the 
inner  tympanic  wall :  Stacke's  operation  was  performed  and  was 
followed  bv  the  death  of  the  patient,  when  a  direct  communica- 
tion was  found  between  the  tympanum  and  cranial  cavity. 

Even  with  necrosis  of  the  labyrinth,  exfoliation  of  the  cochlea 
and  parts  of  the  semicircular  canals,  the  facial  paralysis  may  be 
but  temporarv.  but  when  the  destruction  involves  the  internal 
auditorv  meatus  and  the  entire  labyrinth,  it  is  usually  permanent. 
Although  Gruber  has  reported  two  cases  in  which  the  sequestrum 
consisted  of  a  complete  annulus  tympanicus.  a  part  of  the 
squamous  portion  and  a  small  part  of  the  posterior  section  of  the 
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pyramidal  portion  of  the  bone,  with  the  complete  disappearance 
in  both  cases  of  the  facial  paralysis  which  had  existed  during  the 
course  of  the  disease.  Indirectly  paralysis  of  the  seventh  nerve 
may  also  result  from  the  mastoid  infection  extending  to  the 
cranial  contents,  with  the  involvement  of  the  nerve  in  the  internal 
auditory  meatus  from  a  meningitis  or  brain  abscess,  or  again  it 
may  be  affected  at  the  further  extremity  of  its  course  by  the  ex- 
tension of  the  inflammation  from  the  apex  of  the  mastoid  to  the 
stylomastoid  foramen. 

The  first  case  which  I  desire  to  report  in  this  connection  is  one 
of  chronic  suppurative  otitis  wnth  mastoiditis  and  paralysis  of  the 
left  facial  nerve,  from  apparent  pressure  of  inflammatory 
exudation. 

B.  Y.,  male,  age  twenty-seven  years,  had  measles  at  the  age 
of  six  years  with  resulting  nasopharyngeal  catarrh  and  tendency 
to  repeated  attacks  of  coryza.  At  ten  years  of  age  he  had  scarlet 
fever,  followed  by  suppuration  of  the  left  ear.  The  discharge 
from  the  ear  was  profuse  for  a  year  after  this,  but  he  received 
constant  treatment,  and,  except  for  occasional  discharge  at  infre- 
quent intervals,  it  did  not  cause  him  any  concern  until  four 
months  ago,  when,  following  an  attack  of  the  grippe,  it  became 
unusually  profuse,  attended  with  a  foul  odor  and  with  occasional 
shooting  pains  over  the  mastoid  and  temporal  regions.  He  re- 
ceived treatment  for  this  condition  for  three  months,  with  marked 
diminution  in  the  amount  of  the  discharge,  and  with  this  excep- 
tion suffered  no  annoyance.  At  the  end  of  this  time,  on  arising 
one  morning,  he  saw  that  the  lines  of  the  left  side  of  his  face  were 
obliterated  and  that  his  mouth  was  drawn  toward  the  right.  He 
was  treated  for  the  next  two  weeks  in  various  ways  for  this  facial 
palsy,  without  obtaining  any  relief,  and  I  then  saw  him  for  the 
first  time. 

He  stated  that  his  general  health  was  poor ;  he  had  lost  weight 
during  the  last  few  months,  and  he  easily  tired,  while  his  appetite 
amounted  to  very  little.  His  pulse  was  80,  temperature  99.2°, 
bowels  constipated.  Eye  grounds  nomial,  no  pain  in  head,  no 
vertigo,  and  nothing  presented  itself  in  his  symptoms  indicating 
any  intracranial  involvement.  The  left  side  of  his  face  was  par- 
alyzed ;  he  could  not  close  the  eyelids  on  that  side ;  he  was  unable 
to  whistle,  and  food  lodged  between  the  cheek  and  gums,  while 
he  complained  of  the  dribbling  of  saliva  on  the  aflfected  side.  No 
paralysis  of  the  soft  palate  was  present,  but,  from  the  involvement 
of  the  chorda  tympani  nerve,  taste  was  lost  over  the  base  of  the 
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tongue.  Examination  of  the  mastoid  showed  nothing  abnormal, 
except  that  dull  pain  could  be  elicited  on  deep  pressure  over  the 
antrum ;  the  external  canal  was  filled  with  offensive  pus,  and  the 
membrana  tympani  was  absent,  except  a  rim  around  the  annulus, 
while  there  were  no  evidences  of  the  malleus,  and  probing  indi- 
cated some  necrosis  of  the  incus.  There  was  slight  bulging  of 
the  posterior  canal  wall  and,  with  the  general  features  of  the  case, 
it  seemed  evident  that  there  were  considerable  changes  going  on 
in  the  mastoid  cells  wdiich  had  involved  the  facial  nerve. 

Previous  to  operation  the  external  canal  was  cleansed  with  a' 
^/nooo  bichloride  solution,  the  usual  preliminary  antiseptic  cleans- 
ing of  the  operative  field  performed,  and  under  ether  anesthesia 
the  mastoid  was  opened.  Immediately  under  the  cortex  a  mass  of 
granulation  tissue  w^as  encountered  wath  a  few^  drops  of  pus,  while 
the  osseous  tissue  presented  but  few-  necrotic  areas;  these  were  re- 
moved, the  tissue  appearing  normal  toward  the  tip,  until  the  an- 
trum \vas  reached,  when  a  drachm  of  offensive  pus  was  encoun- 
tered and  the  antrum  and  aditus  were  found  filled  with  pus  and 
poorly  organized  granulation  tissue.  This  was  removed  with  the 
portions  of  the  pneumatic  cells  that  were  necrosed,  and  free  com- 
munication established  between  the  mastoid  wound,  antrum,  and 
tympanic  cavity.  The  remnants  of  the  membrana  tympani  were 
then  cut  away,  the  partially  necrosed  incus  removed,  and  careful 
search  failed  to  reveal  any  further  evidence  of  necrosis,  special 
search  being  made  in  the  region  of  the  Fallopian  canal.  The 
parts  were  then  irrigated  with  bichloride  solution,  the  mastoid 
cavity  was  lightly  packed  with  iodoform  gauze  and  a  large  gauze 
dressing  was  applied.  On  the  following  day  there  was  a  marked 
alteration  on  the  paralyzed  side,  the  nasolabial  fold  was  evident, 
and  it  w-as  apparent  that  the  condition  was  improving.  This  oc- 
curred quite  rapidly,  and  by  the  end  of  the  second  week  the  par- 
alysis had  entirely  disappeared,  w'ith  the  exception  of  the  involve- 
ment of  the  chorda  tympani  nerve  and  slight  difficulty  in  closing 
the  eyelid.  The  mastoid  w-ound  pursued  the  usual  course,  and 
in  four  weeks  the  patient  was  discharged  with  the  ear  practically 
dry.  the  complete  disappearance  of  the  facial  paralysis  after  six 
weeks. 

The  onset  of  the  paralysis  may  be  sudden  and  complete,  as  in 
this  case,  or  the  symptoms  may  develop  gradually,  only  partial 
fibers  of  the  nerve  being  affected  as  the  branches  supplying  the 
nose,  side  of  face,  and  angle  of  the  mouth,  or  it  may  rarely  occur 
only  in  the  upper  group,  when  the  paralysis  will  involve  tJie  fore- 
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head  and  orbicularis  palpebrarum  muscle.  When  the  nerve  is 
destroyed  the  paralysis  comes  on  suddenly,  shows  no  chanL;:e  in 
its  severity,  and  presents  no  facial  premonitory  symptoms,  but 
when  the  development  is  more  or  less  gradual,  there  usually  occurs 
a  group  of  prodromal  manifestations  that  should  lead  one  to  im- 
mediately investigate  the  middle  ear  or  mastoid  symptoms  that 
may  be  present.  As  the  result  of  pressure  on  the  nerve,  which 
gradually  develops  and  is  attended  with  a  diminution  or  increase 
in  the  amount  of  exudation,  the  paresis  varies  in  degree  from 
time  to  time,  and  there  may  be  pain  around  the  aft'ected  ear  and  of 
the  corresponding  side  of  the  face,  with  varying  degrees  of  tin- 
nitus and  abnormal  sensations  of  taste.  When  the  palsy  is  fully 
developed  the  saliva  trickles  out  of  the  mouth,  the  mouth  is 
draw^n  over  to  the  unaffected  side ;  the  food  collects  between  the 
•  cheeks  and  the  gums ;  the  patient  is  unable  to  whistle ;  liquids 
run  from  the  mouth  in  drinking;  the  facial  expression  is  lost, 
and  there  may  be  some  disorder  of  taste  with  impaired  olfaction, 
and  the  development  of  conjunctivitis  from  inability  to  close  the 
■eyelids. 

The  second  case  of  mastoiditis  with  facial  palsy  which  I  desire 
to  report  here  is  as  follows : 

D.  E.,  male,  age  thirty-three  years.  He  was  considered  un- 
usually robust  until  he  was  twenty-seven  years  of  age,  when  he 
had  typhoid  fever,  from  which  he  tlid  not  recover  for  twelve 
weeks:  and  a  year  later  he  had  an  attack  of  influenza,  which  was 
followed  by  intense  pain  and  suppuration  of  both  ears.  He  re- 
ceived treatment  at  irregular  intervals  for  the  otorrhea  with  the 
result  that  the  right  ear  became  apparently  well,  while  the  left 
would  show  a  scanty  discharge  at  times,  but  caused  him  no  se- 
rious annovance.  This  left-sided  intermittent  otorrhea  continued 
until  one  year  ago,  when,  following  exposure  during  a  severe 
storm,  the  discharge  entirely  ceased,  great  pain  was  experienced 
over  the  mastoid  and  side  of  the  head  and  continued  for  several 
days  when  the  discharge  again  made  its  appearance,  but  was  more 
profuse  than  before.  This  continued  until  four  months  previous 
to  when  I  saw  him,  when  he  noticed  that  he  had  difficulty  in 
whistling  and  often  would  have  to  remove  particles  of  food  which 
would  remain  between  the  gums  and  cheek  on  the  left  side.  This 
persisted  until  one  month  later  when  he  contracted  a  severe  coryza 
and  the  pain  in  the  ear  increased  in  intensity. 

I  then  saw  him  for  the  first  time,  and  examination  showed  fa- 
cial paralvsis  involving  the  lower  half  of  the  left  side,  the  upper 
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facial  segment  not  being  markedly  involved.  The  upper  res- 
piratory tract  was  normal,  except  some  nasal  turgescence ;  the 
temperature  was  100°  and  the  pulse  90.  His  general  condition 
appeared  to  be  good  and  his  hearing  on  the  right  ear  was  normal. 
while  on  the  left  it  was  but  about  one-half  as  acute.  The  left 
mastoid  was  slightly  swollen,  very  painful  to  even  moderate 
pressure,  and  the  canal  was  filled  with  pus.  The  posterior  wall 
was  sagging  inward  and  obstructed  the  view  of  the  membrana 
tympani,  but  a  large  perforation  could  be  observed  filled  with  a 
mass  of  granulation  tissue.  As  the  facial  ner\-e  responded  fairly 
well  to  electrical  excitability,  he  was  advised  that  radical  eviscera- 
tion of  the  mastoid  was  urgently  demanded  with  a  possibility  ot*^ 
some  improvement  of  the  facial  paralysis,  but  little  hope  was  of- 
fered of  this  favorable  result.  He  refused  radical  operation,  as  he 
believed  with  local  treatment  the  condition  would  improve,  but 
consented  to  any  operative  procedures  that  could  be  performed 
through  the  canal.  During  this  period  the  tympanic  cavity  was 
cleansed  daily  with  a  formalin  solution,  a  small  piece  of  the  ne- 
crosed malleus  was  removed,  as  was  also  the  necrosed  incus,  and 
with  snare  and  curette  the  granulation  tissue  was  in  great  part 
removed  from  the  tympanum.  These  procedures  improved  the 
drainage  to  some  extent  and  greatly  relieved  the  pain,  but  had  no 
influence  on  the  course  of  the  disease. 

Finally,  as  the  result  of  persistent  advice  of  the  gravity  of  his 
condition  and  a  marked  increase  of  the  mastoid  tenderness  and 
swelling,  he  consented  to  operation,  which  was  performed  under 
ether  anesthesia.  After  the  usual  aseptic  preparations,  a  long 
incision  was  made  over  the  mastoid  cur\-ing  well  backward  to- 
ward the  tip  of  the  process :  the  periosteum  was  detached  ante- 
riorly into  the  auditory  canal  and  the  cartilaginous  canal  was 
cut  across  at  its  junction  with  the  bony  portion,  while  with  the 
auricle  it  was  reflected  forward  and  out  of  the  field  of  operation. 
The  mastoid  cortex  was  found  to  be  extremely  friable  and  at  a 
point  one-half  inch  anterior  to  the  exit  of  the  emissary  vein,  the 
bone  was  darkened  and  broke  through  on  slight  pressure.  The 
interior  of  the  mastoid  was  extensively  disorganized,  and  great 
care  had  to  be  exercised  in  removing  the  necrosed  bone  and 
debris,  on  account  of  the  danger  of  opening  the  sinus  or  per- 
forating into  the  cranial  cavity.  The  entire  mastoid  contents  were 
removed  with  the  exception  of  the  tip.  which  was  healthy,  and 
then  the  posterior  wall  of  the  auditory  canal  was  removed  with 
chisel  and  rongeur  forceps.     The  antriun  and  middle  ear  were 
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cleansed  of  an  unusual  amount  of  g'ranulation  tissue,  and  on  the 
posterior  wall  over  the  facial  canal  a  sequestrum  was  dislodged 
and  removed,  which  allowed  the  exposure  of  the  facial  nerve. 
The  parts  were  then  cleansed  with  bichloride  solution,  the  canal 
wall  was  split  into  the  lower  aspect  of  the  concha  and  held  in 
position  with  iodoform  gauze  packing,  so  that  full  view  of  the 
large  cavity  could  be  obtained.  The  upper  portion  of  the  mas- 
toid incision  w'as  then  brought  together  with  sutures  and  a  large 
gauze  dressing  was  applied  over  the  entire  ear. 

On  account  of  profuse  seropurulent  discharge  it  was  necessary 
to  change  the  dressings  in  twenty-four  hours,  when  the  facial 
palsy  already  showed  some  improvement.  During  the  next  two 
weeks  the  dressing  had  to  be  changed  once  daily  on  account  of 
the  profuse  discharge,  the  temperature  remaining  almost  con- 
stantly at  99°,  and  there  was  considerable  annoyance  from  the 
excessive  development  of  granulation  tissue.  During  the  next 
period  of  four  weeks  he  very  slowly  improved  in  strength,  the 
remains  of  the  facial  paralysis  entirely  disappeared,  his  tempera- 
ture came  to  normal  and  the  granulation  tissue  was  controlled 
by  tighter  packing  and  the  use  of  nitrate  of  silver.  Following 
this  there  was  a  steady  improvement  in  both  the  local  and  gen- 
eral conditions,  but  it  was  fully  ten  weeks  before  he  again  re- 
gained perfect  health,  and  three  months  had  elapsed  before  the 
mastoid  wound  had  healed. 

The  technique  of  the  operative  treatment  of  facial  paralysis 
the  result  of  mastoiditis  has  been  sufficiently  outlined  in  the  re- 
port of  these  two  cases,  but  it  is  desired  to  point  out  a  few 
further  facts,  and  especially  the  prognosis  in  operation  as  derived 
from  an  electrical  study  of  the  nerve.  When  the  paresis  is  not 
well  developed,  with  the  electric  irritability  normal,  one  can  ex- 
pect a  favorable  result  within  a  short  time  after  the  pressure  has 
been  relieved,  and  in  those  cases  in  which  partial  reactions  of 
degeneration  are  present  the  mastoid  operation  should  be  per- 
formed wath  the  expectation  of  relief  some  weeks  after.  But  in 
the  third  class  of  cases  with  well-marked  reactions  of  degenera- 
tion, the  chances  are  against  the  restoration  of  nerve  function, 
although  the  mastoid  operation  may  be  necessary,  independent 
-of  the  hope  of  removing  the  facial  paralysis ;  it  is  always  a  mat- 
ter of  precaution,  therefore,  to  make  such  tests  in  order  to  obtain 
an  intelligent  opinion  of  the  probable  results  of  the  operation  as 
■regards  this  distressing  feature. 

In  extensive  caries  it  may  be  necessary  to  curette  part  of  the 
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walls  of  the  facial  canal  and  bare  the  nerve,  and  as  shown  by 
Cozzolino,  relief  may  be  obtained  by  removing  the  inflammatory 
tissue  from  the  tympanic  and  mastoid  zones.  He  terms  the 
operation  radical  mastoidotomy  by  which  he  frees  the  nerve  from 
the  diseased  bone  surrounding  it,  but  in  doing  this  one  should 
carefully  bear  in  mind  the  location  of  the  facial  canal  and,  while 
it  is  not  in  danger  by  removing  the  upper  wall  of  the  meatus, 
one  can  locate  it,  if  the  field  of  operation  be  well  exposed,  by 
the  bony  protuberance  on  the  inner  wall  of  the  antrum  marking 
the  site  of  the  canal  and  also  the  external  semi-circular  canal.  It 
should  be  remembered  that  the  upper  margin  of  the  oval  window 
is  formed  by  the  protruding  facial  canal,  and  from  this  point  and 
posterior  it  curves  downward  behind  the  middle  of  the  posterior 
margin  of  the  annulus,  then  descends  in  a  vertical  direction  to  its 
exit  at  the  stylomastoid  foramen.  In  some  cases  it  is  not  possible 
to  locate  the  nerve  with  any  degree  of  accuracy,  or  again  it  may 
not  be  essential  to  seek  it  out ;  and  then  after  opening  the  mastoid 
cells,  the  diseased  bone  or  soft  tissues  should  be  thoroughly  re- 
moved, especially  in  the  region  of  the  aqueductus  Fallopii,  with 
the  expectation  of  obtaining  a  favorable  result.  Barnick  reports 
an  instructive  case  which  he  cured  by  cleansing  the  spaces  of  a 
mucopurulent  fluid  and  leaving  a  permanent  retro-auricular 
opening ;  Jack  also  cites  a  case  in  which  the  facial  paralysis  disap- 
peared after  opening  the  mastoid  and  finding  a  small  pus  cavity 
in  the  Fallopian  region,  while  Politzer  reports  two  cases  entirely 
cured  by  surgical  exposure  and  thorough  curetting  of  the  sup- 
purating cavities.  Finally,  even  in  apparently  unfavorable  cases, 
the  extraordinary  regenerative  power  of  the  nerve  should  be 
borne  in  mind  and  an  efifort  made  to  obtain  relief  by  surgical 
measures  as  offering  a  i)ossibility  of  success. 
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PAPER : 


BEZOLD'S    VARIETY    OF    ^lASTOID    DISEASE,    COM- 
PLICATING   DIABETES  MELLITUS. 


S.    MAC    Cl'KX    SMITH,    M.D. 


In  bringing  to  your  notice  the  subject  of  this  paper.  I  wish 
to  state  that  the  points  herein  set  forth  for  your  consideration 
were  suggested  by  a  few  unusual  cases  which  have  come  under 
my  observation  during  recent  years,  to  two  of  which  I  desire 
to  call  especial  attention,  giving  a  brief  history  and  a  few  of  the 
uncommon  features  which  they  presented. 

The  question  as  to  the  actual  existence  of  what  has  been 
termed  the  ""diabetic  ear,"  has  been  the  subject  of  much  discus- 
sion for  many  years  past ;  yet  so  unsatisfactory  were  the  conclu- 
sions drawn  that  it  is  only  in  the  most  recently  revised  text-books 
that  we  find  more  than  casual  mention  of  mastoid  disease  com- 
plicating diabetes ;  and  in  many  it  is  not  even  alluded  to.  Osier 
states  that  in  diabetes  aural  symptoms  may  come  on  with  great 
rapidity,  either  as  an  otitis  media,  or  in  some  instances  as  an 
inflammation  of  the  mastoid  cells.  None  of  the  other  books  on 
general  medicine  deal  with  this  class  of  diabetic  complications 
in  any  fuller  detail,  and  when  we  turn  to  books  on  otology  for  an 
elucidation  of  the  subject  the  information  sought  is  still  more 
conspicuous  by  its  absence.  Friedrich's  treatise  on  ""Rhinology, 
Larvngologv  and  Otology  and  Their  Significance  in  General 
Medicine,"  discusses  the  subject  more  thoroughly.  I  think,  than 
any  other  text-book  yet  published.  In  reviewing  the  periodicals, 
however,  both  American  and  foreign,  we  find  that  during  the  past 
ten  or  twelve  years  there  have  been  reported  some  exceedingly 
interesting  observations  along  this  line  by  men  prominent  in  the 
profession ;  and  yet  even  among  these  we  find  a  great  diversity 
of  opinion  concerning  the  various  phenomena  observed,  as  to  the 
primary  point  of  infection,  its  course,  extent  and  character  of 
necrosis,  some  even  treating  the  whole  complication  as  a  mere 
coincidence ;  that  diseases  of  the  ear  of  more  or  less  severity  are 
just  as  likely  to  complicate  any  other  general  systemic  disease 
as  they  are  diabetes  mellitus,  and  hence  cannot  be  regarded  as 
possessing  clinical  features  characteristic  of  any  special  condition. 
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One  writer,  in  1896,  makes  this  statement:  'There  is  no 
specific  reason  for  the  causation  of  otitis  media  in  the  (habetic; 
it  is  caused  in  them  as  in  others  by  'a  cold,"  ""  and  then  adds: 
"The  mastoid  in  no  case  will  become  afifected  if  the  primary  tym- 
panic inflammation  is  properly  treated,  and  thus  secondary  in- 
fection avoided." 

Others  have  reported  cases  of  nearly  every  variety  of  ear  dis- 
ease, furunculosis,  otitis  media,  with  so-called  secondary  necrosis 
and  deafness  Avithout  any  apparent  associated  infective  process, 
complicating  diabetes  mellitus ;  but  to  Kuhn  and  Korner  I  be- 
lieve we  are  indebted  for  first  advancing  the  opinion  that  the 
pathologic  process  in  diabetes  mellitus  involving  the  organ  of 
hearing  begins  as  a  primary  osteitis  of  the  mastoid  process  ex- 
tending secondarily  to  the  tympanic  cavity. 

While  the  large  majority  of  recorded  cases  would  seem  to  con- 
tradict this  theory,  it  is  nevertheless  substantiated  by  sufficient 
evidence  to  render  it  worthy  of  most  careful  consideration  and 
should  stimulate  each  of  us  to  investigate  most  thoroughly  every 
case  with  which  we  may  come  in  contact. 

The  writer's  experience,  as  exemplified  in  the  cases  herein  re- 
ported, not  only  confirms  this  view,  but  would  seem  to  lend  new 
evidence,  inasmuch  as  the  tympanic  cavity  was  not  involved  in 
either  case,  at  least  not  to  the  point  of  suppuration.  The  ominous 
drooping  of  the  superior  and  posterior  wall  of  the  external  au- 
ditory canal  was  present  in  both,  but  the  inferior  part  of  the 
tympanic  membrane  or  cavity  was  not  involved  in  even  a  passing 
inflammation  when  first  seen,  although  it  is  quite  possible  that  the 
middle  ear  may  have  been  the  site  of  considerable  inflammation 
prior  to  that  time.  The  latter  view,  however,  seems  quite  im- 
probable, since  the  pain,  which  was  severe  and  sudden  in  its  onset, 
was  confined  to  the  mastoid  and  occipital  regions,  at  no  time  be- 
ing referable  to  the  tympanic  cavity  or  the  region  anterior  to  the 
auricle.  If,  therefore,  it  seems  advisable  or  necessary  to  desig- 
nate a  disease  of  the  ear  showing  certain  characteristics  peculiar 
to  and  dependent  upon  diabetes  mellitus  for  its  existence,  it  is 
best  that  such  a  disease,  "diabetic  ear,"  if  you  like,  should  be  so 
recognized  only  in  those  cases  where  the  disease  begins  as  a 
primary  osteitis  of  the  mastoid  or.  should  this  classification  draw 
the  line  too  tightly,  it  may  include  those  cases  where  primary 
tympanic  involvement  and  rapid  mastoid  complications  seem 
simultaneous,  which  undoubtedly  appears  to  be  characteristic  of 
this  disease. 
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The  two  cases  which  came  under  the  writer's  observation  were 
so  nearly  aUke  as  regards  the  local  condition  that  the  history  of 
but  one  will  be  given. 

Mr.  S.  J.  F.,  41  years  of  age.  Had  always  been  healthy  until 
his  36th  year,  w^hen  he  first  noticed  a  sudden  increase  in  the 
amount  of  urine  voided.  This  continued  for  a  few  weeks,  when 
the  quantity  ranged  from  twelve  to  eighteen  quarts.  A  few  weeks 
later  the  amount  voided  was  32  quarts,  or  1,024  ounces  in  every 
24  hours.  It  seemed  impossible  for  him  to  be  able  either  to  eat 
or  drink  enough  to  satisfy  his  abnormal  appetite  and  thirst :  be- 
sides large  quantities  of  food  he  would  consume  from  four  to 
six  quarts  of  milk  or  water  with  each  meal.  I  am  informed  by 
his  wife  that  he  would  empty  a  bucket  almost  filled  with  water 
w'ith  about  the  same  facility  and  relish  of  a  thirsty  horse.  The 
specific  gravity  of  the  urine  ranged  from  1,030  to  1,055;  the 
sugar  from  4  per  cent,  to  10  per  cent.  He  continued  in  this  way 
enjoying  moderately  good  health,  under  the  circumstances,  for 
about  one  year,  when  he  developed  severe  pain  on  the  left  side 
of  the  head  and  mastoid.  This  continued  without  additional 
symptoms  for  about  three  weeks,  when  the  neck  immediately  be- 
low the  mastoid  tip  became  very  painful.  Two  w'eeks  later  a 
large  fluctuating  swelling  appeared  below  the  mastoid  process. 
One  week  later,  or  six  weeks  from  the  initial  mastoid  pain,  the 
swelling  involving  the  neck  had  enlarged  and  descended  until 
it  reached  a  point  about  one  inch  above  the  clavicle. 

During  the  entire  mastoid  complication  he  did  not  have  any 
pain  referable  to  the  middle  ear,  nor  had  he  had  any  previous 
ear  disease  at  any  time  in  his  life.  It  is  of  interest  to  note  that 
although  the  pain  was  severe  over  the  mastoid,  and  especially 
painful  on  pressure,  there  was  not  at  any  time  swelling  or  redness 
over  the  process.  In  this  condition  he  was  placed  under  the  care 
of  the  writer,  February  4.  1902,  who  sent  him  at  once  to  the  hos- 
pital, and  a  few  hours  later  performed  the  usual  Schwartze-Stacke 
operation. 

A  large  carious  opening  was  found  perforating  the  tip  of  the 
mastoid  process.  The  antrum  and  superior  part  of  the  cells  pre- 
sented the  dry  gangrenous  or  necrotic  appearance  so  character- 
istic of  the  diabetic  diathesis,  whereas  the  tip  was  bathed  in  a 
greenish-yellow  pus,  which  on  further  inspection  was  found  to 
cover  a  mass  of  foul-smelling  granulation  tissue  and  other  in- 
flammatory debris.  Part  of  the  tip  was  next  removed.  An  in- 
cision was  then  carried  from  the  mastoid  tip  down  to  the  bottom 
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of  the  pus  sac,  about  one  inch  above  the  clavicle.  The  vessels 
of  the  neck  were  not  involved.  The  patient  made  an  uninter- 
rupted recovery  and  seemed  to  improve  somewhat  in  his  general 
health. 

About  one  year  later  the  patient  was  admitted  to  the  hospital 
with  an  edema  of  the  larynx,  from  which  he  lapsed  into  diabetic 
coma,  death  following  a  few  hours  later. 

To  summarize,  the  writer  would  suggest  the  following  points 
as  worthy  of  consideration : 

( 1 )  That  aural  complications  of  diabetes  mellitus  may  orig- 
inate primarily  in  the  mastoid  ceils. 

(2)  That  the  process  may  be  manifested  by  the  classic  mas- 
toid symptoms  without  involving  the  tympanic  cavity. 

(3)  That  this  condition  is  peculiar  to  diabetes  mellitus. 

(4)  That  the  term  "diabetic  ear'  should  be  limited  to  those 
cases  in  which  the  disease  begins  as  a  primary  osteitis  of  the 
mastoid,  or  where  primary  tympanic  involvement  and  rapid  mas- 
toid complications  seem  simultaneous. 

(5)  That  while  the  writer  believes  it  advisable  to  reduce  the 
amount  of  sugar  when  possible,  in  those  cases  showing  an  ex- 
cessive glucosuria,  unless  the  urgency  of  the  local  symptoms 
would  demand  immediate  operation,  he  has  to  record,  however, 
that  he  has  not  met  with  any  cases  that  terminated  in  what  could 
be  called  post-operative  coma. 
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PAPILLO^IA   OF   THE   LARYXX.    W  ITH    REPORT    OF 
A  CASE  OF  FORTY  Y^EARS'  STAXDLXG. 


W-\I.    LEDLIE    CULBERT,    M.D. 


According  to  most  clinicians,  papilloma  is  found  more  fre- 
quently in  the  larynx  than  any  other  growth,  fibroma  coming  next 
in  frequency.  In  Massei's  series  of  cases, ^  the  proportion  of 
papillomata  to  the  total  of  laryngeal  neoplasms  was  about  36  per 
cent. ;  Elsberg  found  50  per  cent. ;  Fauvel,  59  per  cent. ;  and  Mac- 
Kenzie,  Gy  per  cent.  ]\Iy  own  experience,  at  least  in  recent  years, 
has  been  that  fibromata  are  a  little  more  common  than  the  variety 
vmder  consideration.  These  growths  are  observ^ed,  singly  or  in 
groups,  springing  from  almost  every  portion  of  the  larynx — from 
the  vocal  cords,  the  ventricular  bands,  the  lower  half  of  the  epi- 
glottis or  the  ary-epiglottic  folds.  The  site  of  predilection 
according  to  Ouinlan,-  is  the  anterior  third  of  the  right  vocal 
cord,  and  the  anterior  commissure.  The  posterior  commissure 
rarely  or  never  gives  attachment  to  this  variety  of  tumor.  Papil- 
lomata sometimes  attain  a  relatively  enormous  size,  filling  the 
whole  larynx,  and  the  trachea  as  well,  for  a  considerable  distance 
below  the  vocal  bands. 

Etiology. — Almost  every  conceivable  cause  has  been  suggested 
for  these  growths.  An  etiological  relation  has  been  established,  to 
the  satisfaction  of  different  observers,  between  the  presence  of 
papilloma  and  voice  strain  ( illustrated  by  such  widely  divergent 
types  as  opera  singers  and  hucksters),  adenoid  vegetations  in  the 
vault  of  the  pharynx,  mouth  breathing,  the  inhalation  of  irritating 
substances,  chronic  laryngeal  catarrh,  tuberculosis,  syphilis, 
whooping  cough,  gout,  rheumatism,  heredity,  alcohol,  tobacco, 
puberty,  pregnancy,  the  "warty  diathesis"^''  and  contagion.  On 
the  other  hand,  papillomata  have  been  found  in  the  new-born 
child  and  in  deaf  mutes,  showing  that  irritation  may  often  have 
no  influence  in  their  genesis.  As  a  matter  of  fact,  the  occurrence 
of  these  growths  in  the  larynx  is.  in  most  cases,  no  more  explain- 
able than  the  presence  of  warts  on  the  small  boy's  hands,  and 
they  are  said  to  disappear  as  spontaneously.  There  is  doubtless 
a  cause,  but  it  is  not  often  evident.    Papillomata  may  occur  at  any 
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age,  and  are  found  more  commonly  in  the  male  than  in  the  fe- 
male.    They  may  co-exist  with  fibromata. 

Syiiipfoiiis. — The  symptoms  to  which  these  tumors  in  the 
larynx  give  rise  are,  in  common  with  other  benign  growths  in 
this  situation,  due  to  their  mechanical  effect,  and  depend  on  their 
size  and  location.  Young  children  are  apt  to  suffer  more  incon- 
venience than  adults.  One  of  the  earliest  symptoms  is  hoarseness 
and.  in  the  absence  of  expert  attention,  the  case  is  often  treated 
for  long  periods  of  time  as  one  of  chronic  laryngitis.  As  the 
tumor  increases  in  size,  the  voice  is  gradually  reduced  to  a  hoarse 
whisper  and  eventvially  lost ;  or  the  voice  may  undergo  sudden 
changes  in  quality  and  tone — "a  deep  bass,  diversified  by  a 
squeak."  This  uncertainty  and  lack  of  control  is  quite  charac- 
teristic of  a  tumor  of  the  larynx,  but  not  necessarily  of  a  papil- 
loma. A'ocalization,  under  these  circumstances,  requires  the  ex- 
penditure of  considerable  effort  and  results  in  complete  exhaus- 
tion. A  fair  degree  of  respiration  may  be  carried  on  through  an 
astonishingly  small  space,  but  is  occasionally  interfered  with  to 
such  an  extent  as  to  imperil  the  patient's  life.  Pain  and  diflficulty 
in  swallowing  are,  as  a  rule,  absent ;  in  this  respect  differing  from 
malignant  neoplasms  occurring  in  this  region,  in  which  these 
symptoms  are  apt  to  be  noted  early.  This  is  an  important  diag- 
nostic point  to  bear  in  mind.  Most  of  these  patients  complain 
of  nervousness,  low  spirits,  and  general  depression,  and  these 
symptoms  are  quite  as  likely  to  be  observed  in  those  having  small 
growths,  interfering  only  with  phonation,  as  well  as  those  pre- 
senting large  tumors  obstructing  respiration. 

Diagnosis. — A  persistent  hoarseness,  either  intermittent  or 
constant,  for  a  period  of  weeks  or  months,  should  excite  suspicion 
either  of  the  presence  of  a  laryngeal  tumor  or  of  paralysis  of  the 
vocal  cords.  The  ultimate  diagnosis  of  the  existence  of  a  growth, 
of  course,  rests  upon  examination  with  the  laryngeal  mirror. 
Even  with  this  aid  a  small  growth  may  be,  and  frequently  is, 
overlooked,  because  of  its  situation  upon  the  under  surface  of 
one  of  the  conls,  or  from  being  hidden  from  all  but  the  most 
careful  scrutiny  in  the  anterior  commissure.  It  is  this  class  of 
cases,  complaining  of  nothing  but  a  more  or  less  perpetual  hoarse- 
ness, that  is  often  diagnosed  and  treated  as  chronic  laryngitis. 
Only  recently  the  writer  saw  a  case  of  a  small  pedunculated 
fibroma,  attached  well  anteriorly  to  the  under  surface  of  the  right 
vocal  cord,  which  passed  unrecognized  through  the  hands  of 
some  of  the  best  larvngologists  of   England.    Canada    and   the 
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United  States,  and  was  referred  for  treatment  of  his  "chronic 
laryngitis." 

The  differential  diagnosis  between  benign  and  malignant 
tumors  of  the  larynx  depends,  in  a  general  way,  upon  a  con- 
sideration of  the  rapidity  of  growth,  advanced  age  of  the  patient, 
involvement  of  the  adjacent  glands,  the  occurrence  of  pain  and 
dysphagia  in  malignant  growths,  and  the  opposite  circumstances 
in  benign.  The  presence  or  absence  of  these  symptoms,  how- 
ever, is  not  an  absolute  guide.  A\'ithin  the  past  month  a  I'jatient 
came  for  diagnosis,  a  man  60  years  old,  who  had  been  troubled 
for  three  or  four  months  with  hoarseness — this  being  the  only 
symptom.  Examination  showed  a  sessile  growth  on  the  right  side 
of  the  larynx,  about  the  size  of  a  dime ;  and  involvement  of  the 
glands  of  the  neck  on  the  same  side.  The  patient  had  no  pain, 
dysphagia,  or  other  discomfort,  and  yet  the  tumor  was  undoubt- 
edly a  rapidly  growing  carcinoma,  which  had  already  gone  beyond 
the  possibility  of  operative  relief. 

As  between  papillomata  and  fibroma,  it  is  not  always  easy  to 
distinguish.  The  former  is  likely  to  be  multiple,  soft  and  friable ; 
the  latter  single,  hard,  and  tough.  The  histological  elements  are 
frequenty  mixed,  and  again  the  two  forms  may  be  met  with  in 
the  same  individual.  While  final  resort  to  the  pathologist  must 
often  be  made  to  determine  or  confirm  our  diagnosis,  never- 
theless we  must  depend  in  great  measure  on  our  own  observation 
and  experience  for  the  determination  of  the  character  and  treat- 
ment of  these  growths. 

Prognosis. — Cases  have  been  reported,  mostly  in  children,  in 
which  papillomata  have  disappeared  spontaneously.  This  event, 
however,  is  not  of  sufficient  frequency  to  make  it  a  fact  worth 
while  considering  in  the  prognosis  or  treatment,  unless  the  growth 
is  very  small  and  produces  no  unfavorable  symptoms.  With 
modern  advantages,  papillomata  rarely  become  so  fomiidable  as 
to  endanger  life.  They  can  be  removed  by  endolaryngeal  meth- 
ods, once  or  many  times,  if  recurrence  renders  it  necessary.  The 
prognosis  as  to  life  is  therefore  good,  and  the  voice  is  rarely  per- 
manently damaged,  although  a  degree  of  hoarseness  may  last  for 
some  time  after  removal  of  the  tumor.  As  to  permanent  freedom 
from  recurrence,  the  outlook  is  not  so  good,  many  cases  being 
on  record  in  which,  in  spite  of  thorough  removal  and  cauteriza- 
tion of  the  base,  the  tumors  have  recurred  again  and  again.  Fur- 
ther, in  making  our  prognosis  we  should  take  into  consideration 
the  means  employed  for  removal.     It  is  a  well  recognized   fact 
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that  it  is  least  dangerous  to  remove  the  mass  by  means  of  forceps 
or  other  instruments — per  z'ias  naturalcs.  But,  if  on  the  other 
hand,  this  method  is  not  consistent  with  thorough  removal,  then 
thyrotomy  or  tracheotomy,  or  both,  must  be  resorted  to,  with 
the  risk  as  to  life  and  vocal  impairment  which  such  operations 
necessarily  entail. 

The  question  as  to  whether  this  variety  of  tumor  tends  to 
recur  in  a  malignant  form  after  and  in  consequence  of  operative 
interference,  has  received  a  great  deal  of  attention.  The  general 
consensus  of  opinion,  I  believe,  is  that  they  do  not.  Instances 
reported  in  which  such  malignant  transformation  has  taken  place 
must  be  looked  upon  as  exceptional.  The  case  I  am  about  to 
bring  before  you  is  certainly  a  strong  argument  against  it. 

Treatment. — The  medical  treatment  of  laryngeal  papilloma  I 
consider  a  waste  of  time.  Of  the  many  drugs  which  have  been 
sprayed  or  injected  into  the  larynx,  alcohol  and  formalin  seem  to 
be  the  most  effective.  Solutions  of  arsenic  (Fowler's  or  Dono- 
van's) according  to  some  observers,  cause  retrogressive  changes 
in  the  growth.  ^Mention  must  also  be  made  of  suprarenal  extract. 
These  medicaments  may  be  tried  while  the  larynx  is  being  accus- 
tomed to  the  passage  of  instruments  and  in  the  intervals  between 
operations.  The  electric  cautery  is  useful  mainly  to  destroy  the 
base  of  these  tumors  after  removal  of  the  body  of  the  growth. 
It  is  always  well  to  look  after  any  deviations  from  the  normal 
in  the  nasopharynx,  since  their  correction,  while  not  influencing 
the  condition  in  the  larynx  appreciably,  will  yet  tend  toward  the 
comfort  and  the  well-being  of  the  patient. 

Case. — The  following  case  possesses  both  a  clinical  and  an 
historical  interest.  In  duration  it  is  nearly  contemporary  with 
modern  laryngology.  It  is  also  of  interest  as  a  "human  docu- 
ment" in  the  discussion  as  to  whether  or  not  papilloma  assumes 
a  malignant  character  after  operative  interference. 

Semon,  Ouinlan,  Gibbs,  Gleitsmann  and  others  have  reported 
cases  of  benign  growths  which  have  undoubtedly  undergone 
malignant  transformation.  In  the  present  instance,  however,  in 
spite  of  its  long  duration,  and  an  unusual  amount  of  instrumental 
treatment,  the  papilloma  has  suffered  no  essential  change  in  its 
histological  make-up,  nor  in  its  clinical  character. 

The  history  is  taken  from  the  lively  account  of  the  case  by 
Dr.  Louis  Elsberg,  who  first  recognized  the  tumor ;  and  from  a 
paper  by  Dr.  Rufus  P.  Lincoln."  under  whose  care  the  patient 
came  some  twenty  years  later.     These  papers  I  quote  freely. 


248      American  Laryngological,  Rhinological    and  Otological  Society. 

The  first  symptoms  were  noticed  in  June,  1862,  when  the  pa- 
tient, a  ytnuig-  woman,  then  about  twenty-three  years  old,  con- 
tracted what  was  considered  a  laryngitis,  with  hoarseness,  dry- 
ness and  irritability  of  the  throat. 

A  few  months  later  she  lost  her  voice  completely.  It  recjuircd 
great  effort  to  whisper  at  all  audibly,  and  vocalization,  as  well  as 
{physical  exercise  of  any  description,  was  followed  by  great  ex- 
haustion and  dyspnea.  The  ingestion  of  liquids  provoked  spasms 
of  coughing,  and  great  care  was  necessary  in  drinking.  She  un- 
derwent all  the  varieties  of  treatment  then  in  vogue,  under  reg- 
ular, ■"half  regular."  and  homeopathic  physicians;  electricity, 
cauterization,  croton  oil  and  many  other  remedies  were  tried 
without  avail. 

Finally,  in  January.  1864.  Dr.  Fordyce  Barker  sent  the  patient 
to  Dr.  Elsberg,  who  was  then  using  the  laryngeal  mirror  as  a 
novelty  in  teaching,  and  the  trtie  nature  of  the  case  \Yas  made 
apparent. 

Elsberg  says :  "On  introducing  the  laryngeal  mirror  I  imme- 
diatel}-  saw  a  tumor  hanging  down  on  the  left  side  covering  the 
posterior  attachment  of  the  vocal  cords.  The  epiglottis  was  in  a 
state  of  unconquerable  pendence  and  the  fauces  so  irritable 
that  larynooscopic  examination  could  not  long  be  endured. 
Four  months  were  consumed  in  training  the  parts  by  almost  daily 
manipulation  to  secure  tolerance  of  instruments,  during  which 
period  the  seat  of  the  tmnor  was  defined.  It  was  of  large  size, 
passing  to  a  considerable  depth  below  the  vocal  cords,  and  hang- 
ing with  its  lower  portions,  either  free  or  attached,  into  the 
trachea.  It  was  attached  in  front,  along  a  line  across  the  whole 
of  the  epiglottis,  half  an  inch  below  its  crest  and,  laterally,  it 
seemed  to  issue  from  the  ventricles  of  ]\Iorgagni.  Xot  alone 
along  its  peripheral  line,  but  also  centrically  in  every  portion,  ex- 
cept the  most  depending,  the  tumor  was  attached  to  parts  below. 
Its  consistence  was  semi-soft,  and  it  had  the  appearance  of  cauli  • 
flower  excrescence  or  irregular  strawberry  formation." 

The  appearance  of  the  tumor  at  this  time  is  shown  in  Fig.  i, 
which  ii  from  a  colored  lithograph  made  for  Dr.  Elsberg  by  two 
portrait  artists,  who  examined  the  case  on  many  occasions. 

In  the  course  of  two  weeks  the  tumor  was  removed  by  Dr. 
Elsberg.  by  means  of  scissors,  cutting  and  polypus  forceps.  The 
tissue  taken  out  was  in  bulk  equal  to  a  "small  ordinary  egg."  He 
finallv  cauterized  the  remnant  with  acid  nitrate  of  mercurv.     As 
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a  result  of  the  treatment  respiration  was  unimpeded,  the  whisper 
became  more  distinct,  and  required  less  effort. 

The  voice,  howe\er,  was  not  restored,  and  the  growth  repro- 
duced itself,  until  it  again  threatened  the  patient's  life,  and  fur- 
ther operative  interference  became  imperative.  Therefore,  in 
November,  1867,  Dr.  Elsberg  performed  a  laryngotomy,  without 
tracheotomy,  and  freed  the  interior  of  the  larynx  from  every 
vestige  of  the  growth.  A  good  recovery  was  made,  and.  accord- 
ing to  the  patient's  statement,  the  voice  became  fairly  restored  in 
about  three  months. 

The  microscopical  appearance  of  the  tumor  is  of  special  in- 
terest.    On  section,  "it  had  a  more  or  less  fibrous  look,  with  an 


Fig.   I. — A  reproduction  of  the  original  tumor  as  it  appeared  in   1864 
Avhen  the  patient  first  presented  herself  to  Dr.  Elsberg. 


indefinite  cell  structure.  It  was  composed  of  areolar,  fibrous  or 
connective  tissue,  having  interspersed  throughout  its  substance 
numerous  fusiform  bodies.  Approaching  the  surface  of  the  tu- 
mor, the  fusiform  cells  resembled  the  so-called  fibro-plastic  cells 
of  Hebert.  These  cells  seemed  gradually  to  change  their  shape 
and  become  more  and  more  globular  until  they  resembled 
epithelium." 

In  regard  to  this  report  Lincoln  remarks:  "Its  starting  point 
being  in  the  connective  tissue,  the  tumor  had  a  right  to  the  title 
'fibroma,"  while  the  character  of  its  superficial  portions  might 
entitle  it  to  be  called  an  'epithelium.'  " 
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For  over  twenty  years  the  patient  remained  free  from  any 
laryngeal  trouble.  Symptoms  returned  in  the  summer  of  1888, 
which  led  her  to  seek  examination,  and  another  growth  was  dis- 
covered in  October  by  Dr.  Rufus  Lincoln,  whose  care  the  patient 
came  under.  He  says :  "I  found  a  tumor  of  about  the  size  of  a 
large  kernel  of  corn  growing  from  the  posterior  third  of  the  right 
vocal  cord.  The  tumor  yielded  readily  to  the  pressure  of  a  probe, 
was  of  a  light-pink  color,  and  resembled  in  appearance  an  or- 
dinary papilloma."    A  photograph  of  her  larynx  and  its  contents 


Fig.  2. 


Fig.  3- 


Fig.  2. — March  12,  1889.     The  larynx  with  the  tumor  in  situ. 

Fig.  3. — May  21,  1889.  The  same  after  removal  of  the  tumor.  The 
distorted  appearance  of  the  interior  of  the  larynx  resuhing  from  the 
larj-ngotomy  is  correctly  represented. 

(After  photographs  taken  by  Dr.   Thomas  R.   French.) 


was  made  at  this  time  by  Dr.  French  of  Brooklyn,  which,  to- 
gether with  a  photograph  after  removal  of  the  tumor,  is  shown 
in  Figs.  2  and  3. 

Dr.  Lincoln  succeeded  at  one  sitting  in  evulsing  the  whole  of 
the  growth  by  means  of  Cuzco's  laryngeal  forceps,  after  the  lib- 
eral use  of  cocaine.  There  was  some  immediate  improvement  in 
the  voice. 

From  this  time  on,  until  Dr.  Lincoln's  death,  the  patient  was 
under  his  care,  portions  of  the  recurring  growth  being  removed 
from  time  to  time.  A  pathological  examination  of  the  portion 
first  removed  by  Dr.  Lincoln  was  made  by  Dr.  F.  Ferguson  of 
New  York,  wdio  reported  the  growth  to  be  a  papilloma  without 
anything  unusual  in  its  structure.  He  says :  ''The  epithelium 
follows  the  normal  type  of  mucous  membrane  epithelium,  and  in 
its  complete  removal  I  believe  this  kind  of  tumor  to  be  the  least 
likely  of  all  the  epithelial  varieties  to  return." 

The  patient  remained  free  from  symptoms  from  1900  until  a 
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year  ago — between  two  and  three  years — but  presumably  the  tu- 
mor was  growing  steadily  duri-ng  this  time.  She  first  came  to 
me  on  January  14.  1904,  suffering  from  absolute  aphonia,  whicli 
she  had  endured  for  the  past  year  rather  than  seek  a  new  doctor. 
The  dyspnea  was  so  great  that  she  feared  to  go  to  sleep,  and  the 
previous  two  nights  she  had  spent  sitting  upright  in  a  chair. 
There  was  no  pain,  but  she  had  to  cough  much  to  remove  the 
mucus  which  collected  in  her  larynx.  She  was  in  a  very  depressed 
state  of  mind,  and  had  seriously  contemplated  suicide  by  inhaling 
gas. 

On   examination   with   the   laryngoscopic  mirror,  a  very  un- 
usual picture  presented  itself.     The  whole  larynx  seemed  to  be 


Fig.   4. — Rough   sketch   of   the   tumor    and   surrounding   parts   as   they 
appeared  in  Januarj-,  1904. 

filled  up  by  an  irregular  mass  covered  with  mucous  membrane, 
which,  in  quiescence,  closed  in  the  entire  glottis.  On  expiration 
a  small  opening  appeared  in  the  mass  to  the  patient's  left  of  the 
median  line  and  a  little  posteriorly.  The  opening  was  of  sufficient 
size  to  admit  a  thin  lead  pencil.  The  margins  of  this  small  aper- 
ture, through  which  respiration  had  to  be  carried  on,  were  some- 
wdiat  ragged  or  fimbriated,  and  these  fimbria  could  readily  be  seen 
vibrating  in  the  expiratory  air  ctirrent.  The  accompanying  rough 
sketch.  Fig.  4,  which  Dr.  Yates  has  kindly  made  for  me,  shows 
fairly  well  the  appearance  of  the  tumor  at  this  time. 

On  account  of  the  marked  dyspnea  and  the  patient's  extremely 
nervous  condition  immediate  action  was  imperative.     The  patient 
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liad  not  forgotten  her  early  trainini;-.  and  it  was  a  comparatively 
easy  matter,  after  thoroughly  cocainizing  the  parts,  to  remove,  by 
means  of  Haryng's  Ring  Knives  and  ]Myles'  papilloma  forceps, 
several  large  pieces  of  the  growth,  with  immediate  relief  to 
breathing.  There  was  little  hemorrhage.  The  tissue  was  soft 
and  friable.  x\fter  the  first  sitting  a  portion  of  the  left  vocal  cord 
could  be  seen,  but  nothing  of  the  right,  because  on  the  latter 
side  the  mass  was  attached  ])y  a  deep  base  throughout  the  right 
and  upper  part  of  the  larynx.  On  the  left  side  the  attachment 
w-as  bv  a  thin  margin  onlv.     The  tissue  removed  was  sent  to  Dr. 


Fig.  5. — Photo-micrograph  of  a  section  of  the  growth.     Fehruarj^  1904. 

E.  E.  Smith,  a  pathologist,  who  reported  that  the  growth  had  all 
the  characteristics  of  a  simple  papilloma.  A  photograph  was 
taken  of  a  microscopic  section,  and  is  reproduced  in  Fig.  5. 

Dr.  Smith's  report  is  as  follows :  "The  microscopic  examina- 
tion of  sections  of  selected  portions  of  the  specimen  reveals  an 
excessive  production  of  surface  epithelium,  such  as  to  charac- 
terize the  growth  as  a  simple  papilloma.  There  is  no  special  in- 
dication of  connective  tissue  hyperplasia,  or  of  chronic  inflam- 
matory changes,  and  no  evidence  of  malignancy." 

The  greater  part  of  the  tumor  was  removed  at  subsequent  sit- 
tings, so  that  now  only  a  small  portion  remains,  which  does  not 
interfere  with  respiration  or  phonation.     The  voice  is  clear,  ex- 


Physiology  of  the  Inferior  Turbinated  Bone.  253 

cept  in  damp  weather,  when  it  becomes  husky.  The  growth  in- 
creases in  size  when  let  alone,  and  I  have  small  hope  of  securing 
complete  cessation,  since  in  Lincoln's  hands  it  always  returned  in 
spite  of  the  most  thorough  removal  and  cauterization  with  chronic 
acid  crystals  and  galvano-cautery.  The  patient  refuses  to  have 
the  operation  of  laryngotomy  perfomied  again. 
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PAPER : 

UPON   THE   PHYSIOLOGY   OF   THE   INFERIOR   TUR- 
BINATED   BOXE.i 


C.    ZIEM,    M.D. 


It  is  peculiar  that  as  yet  no  general  consensus  of  opinion  has 
been  reached  upon  the  objects  and  functions  of  the  inferior  tur- 
binated bone,  although  this  organ  is  situated  so  near  to  the  gen- 
eral surface  of  the  body. 

For  while  some  authors  simply  and  withotit  further  explana- 
tion consider  its  functions  as  merely  respiratory,  others  make  it 
serve,  with  more  explicit  statements,  for  warming  the  inspiring 
air,  and  others  yet  deem  it  upon  comparative  anatomical  consid- 
erations a  part  of  the  olfactory  apparatus,  although  no  special 
fibers  of  smell  were  found  in  it,  adducing  chiefly  the  unusually 
large  development  of  foldings  (duplications)  and  rollings  in  a 
series  of  especially  sharp-smelling  animals. 

Warming  of  the  inspired  air  through  the  imusual  richness 
of  the  turbinateds  in  bloodhounds  was  especially  advocated  by 
H.  von  Meyer  of  Zurich,  who  argued  that  thus  a  ready  explana- 
tion resulted  for  the  very  large  surface  expansion  in  rapid-run- 
ning animals.     The  extensive  cleavage  of  the  inferior  turbinal 
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would  thus  supply  au  apparatus  analogous  to  the  so-called  res- 
pirators. Although  this  view  taken  by  itself  can  be  entertained 
for  a  series  of  animals,  especially,  too,  for  the  dog,  with  its  es- 
pecially richly  developed  turbinateds;  for  the  seal,  the  hare  (lepus 
timidus),  and  others,  it  cannot  generally  be  maintained  be- 
cause of 

1.  The  complete  absence  of  these  folds  and  rollings  in  a  so 
rapid  running  animal  as  the  horse  (C.  F.  Chauveau). 

2.  The  presence  of  very  highly  developed  turbinals  in  a 
series  of  in  no  way  rapid-running  animals,  as  the  common  cat 
(Zuckerkandl,  Chauveau.  Ziem),  the  common  goat  (Hyrtl), 
the  coney  (Chauveau,  Ziem),  and  especially  the  very  commo- 
diouslv  moving  but  sharp-smelling  ant-eaters  of  South  America 
(Hyrtl). 

While  then  in  no  way  underrating  the  now  well-proven  clin- 
ical necessity  of  the  wanning  of  the  inspired  air  through  the 
numerous  blood-vessels  of  the  nose,  and  especially  the  inferior 
turbinals,  it  cannot  serve  to  explain  the  duplication  of  the  tur- 
binals in  a  series  of  animals,  but  must  stand  in  relation  to  the 
highly  developed  reduplication  accompanying  equally  high  olfac- 
tory functions,  as  for  instance  in  the  hunting  dog  unraveling  the 
whole  track  the  hare  had  made  and  following  her  through  all  her 
<loubles  (Allison),  as  in  bloodhounds  (Zuckerkandl  and  Chau- 
veau), and  others. 

We  cannot,  of  course,  directly  and  immediately  attribute  the 
.acuteness  of  smell  in  these  animals  to  the  rich  development  of  the 
inferior  bone,  because  of  the  limitation  of  the  olfactories  in  men 
to  the  upper  nasal  regions  along  the  superior  bone  and  the  upper 
parts  of  the  middle  and  the  corresponding  septal  parts ;  and  a 
fundamental  difference  in  this  regard  between  men  and  the  lower 
animals  being  very  improbable,  more  likely  would  seem  the 
proposition  of  an  indirect  action,  suggested  already  sixty  years 
ago  by  (Bidder)  Guenther,  1853;  partly  also  accepted  by 
Fick,  1864.  but  doubted  by  Zuckerkandl,  who  reasoned  that  the 
air  currents  carrying  the  smelling  substances  when  entering  the 
nasal  cavity  would,  in  proportion  to  the  cleavages  or  foldings 
(feiiillete,  Chauveau)  of  the  inferior  turbinated,  more  and  more 
■spread  out  upward  to  the  olfactories. 

Of  course,  as  pointed  out  by  Zuckerkandl,  we  have  as  yet  no 
proof  for  this  suggestion  by  direct  and  conclusive  experiments, 
and  probably  never  will.  The  most  correct  course,  therefore, 
"vvould  seem  to  first  ascertain  which  animals  are  provided  with 
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such  cleavage  or  folding  (feuillete)  of  the  inferior  and  middle 
turbinated ;  and  to  what  extent,  as  maintained  by  some,  it  is  pro- 
portional to  the  greater  or  lesser  acuteness  of  smell.  The  state- 
ment that  this  cleavage  occurs  in  carnivora  only  is  certainly  incor- 
rect, because  Chauveau  and  myself  found  it,  although  less  devel- 
oped, for  instance,  in  the  cat,  and  together  with  foldings  also  in 
the  middle  turbinated  of  coneys. 

It  furthermore  ought  to  be  mentioned  that  the  pig,  well 
known  for  its  acuteness  of  smell,  has  no  foldings  at  all  (Chau- 
veau), while,  on  the  other  hand,  cats  possess  in  the  frontal 
sinuses  foldings  denominated  by  Zuckerkandl  smell  bodies  (tab- 
ula XXXIII).  These,  not  explicable  by  the  warming  theory  of 
H.  von  ]Meyer,  would  rather  lend  further  support  to  Blumen- 
bach's  suggestion,  made  already  in  1779,  that  the  frontal  sinuses 
serve  for  the  reinforcement  not  of  the  voice,  but  of  the  smelling 
function. 

Concerning  a  clinical  observation  by  Guenther  in  1853,  upon 
total  loss  of  smell  following  excision  of  the  inferior  turbinated. 
Zuckerkandl  rightly  censures  the  omission  of  a  rhinoscopic  ex- 
amination of  the  upper  nasal  cavity  (i  C.  P.,  207). 

I  personally  am  unaware  of  recent  observations  answering  all 
the  scientific  demands  of  an  artificially  produced  anosmia,  the 
result  of  complete  loss  of  the  outer  nose,  but,  anyhow,  entire 
€xcision  of  the  inferior  turbinated  as  practiced  by  some  should 
be  more  restricted. 
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PATER : 

A   REPORT   OF   FOUR   01'J{RATED   CASES   OF   SINU- 
SITIS IN  CHILDREN,  WITH  A  PRESENTATION  OF 
SPECIMENS  ILLUSTRATING  THE  DEVELOP- 
MENT OF  THE  SINUSES. 


LEWIS    A.    COFFIN,    M.D. 


Shortly  after  the  meeting  of  this  society  one  year  ago  it  was 
my  fortune  to  see  two  or  three  cases  of  sinusitis  in  children 
demanding  operation.  I  was  unable  practically  to  find  any  litera- 
ture on  the  subject  of  sinusitis  in  children  and  it  is  that  fact  which 
induces  me  to  report  four  cases  at  this  time. 

Case  I. — The  first  case,  J.  V.,  a  colored  lad.  aged  10,  was  re- 
ferred to  me  from  the  Eye  Department  of  the  Manhattan  Eye 
and  Ear  Flospitai  in  May,  1903.  Had  a  sinus  opening  near  the 
inner  canthus  of  the  left  eye  where  an  opening  had  been  made 
by  a  surgeon  about  one  year  previously  on  account  of  a  tumor 
which  had  occurred  at  that  point.  The  previous  history  of  the 
boy  was  as  follows :  About  one  year  previous  to  his  first  opera- 
tion he  had  been  a  frequent  sufferer  from  headache.  His  left 
eye  was  bloodshot,  and  a  small  tumor  appeared  between  the  nose 
and  eye,  with  copious  discharge  from  the  nose.  He  was  dis- 
charged from  school  on  account  of  this  condition.  He  visited 
various  clinics,  and  finally  the  Eye  Department  of  the  ^Manhattan. 
The  tumor  was  opened  and  after  one  year's  treatment  in  a  vain 
effort  to  close  the  wound,  he  was  referred  to  me.  I  gave  as  my 
opinion  that  the  boy  had  ethmoiditis  and  would  recover  only  when 
the  entire  tract,  including  the  sphenoid,  had  been  curetted  out. 
This  operation  was  done  on  May  9.  The  boy  left  the  hospital 
in  less  than  one  week,  returning  ever}^  other  day  for  dressing 
until  the  latter  part  of  June,  when  the  tract  had  filled  with  granu- 
lation and  the  wound  was  entirely  healed. 

Case  II. — Willie  C,  aged  9.  came  into  the  Eye  Department  of 
the  Manhattan  Eye  and  Ear  Hospital  in  the  latter  part  of  April, 
1903,  on  account  of  extreme  swelling  of  the  upper  lid  of  the  right 
eye.     On  next  visit  there  was  a  decided  external  exophthalmos. 
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The  case  was  referred  to  me  and  diagnosed  as  empyema  of  the 
ethmoid  cells,  and  ordered  ready  for  operation.  Tumor  ruptured 
between  eye  and  nose  while  anti-operation  bi-chloride  pad  was  in 
situ.  After  ordinary  incision  and  elevation  of  the  periosteum,  pus 
was  found  coming  through  an  opening  in  the  os  planum.  This 
opening  was  enlarged  and  the  entire  ethmoidal  tract,  including 
the  sphenoid,  was  curetted.  The  dressing  was  changed  at  the 
end  of  four  days  and  the  patient  allowed  to  go  home,  to  report 
back  every  other  day  for  dressing.  The  entire  tract  had  filled 
with  granulation  and  the  wound  healed  on  July  i.  Headaches,  of 
which  the  patient  had  complained  for  two  years,  ceased  imme- 
diately after  operation. 

Previous  History.     Family  history  good.     At  four  years  of 
age  the  bov  had  scarlet  fever  followed  bv  a  middle  ear  disease 


with  involvement  of  the  mastoid.  A  successful  mastoid  opera- 
tion was  done.  Patient  was  always  catarrhal.  At  seven  years 
of  age  had  measles,  after  which  the  family  physician  advised 
removal  of  adenoids.  Constantly  complained  of  headaches,  which 
his  mother  thought  were  due  to  the  boy's  disinclination  to  attend 
school.  In  the  latter  part  of  April,  1903,  the  headaches  increased 
and  he  awoke  one  morning  \vith  the  swollen  eyelid,  for  the  relief 
of  which  the  above  described  operation  was  done. 

In  Xovember,  1903,  he  was  brought  to  the  hospital  with  the  left 
eye  affected  in  the  same  manner  as  had  been  the  right.  I  operated 
at  once,  simply  curetting  the  ethmoidal  tract,  interfering  neither 
with  the  frontal  nor  the  sphenoidal  sinus.  The  following  day  the 
patient  had  some  fever,  temperature  being  loi,  and  eye  looked 
no  better.  Remaining  the  same  for  48  hours,  he  was  again 
etherized  and  the  frontal  sinus  opened.     It  was  large,  extending 
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about  three-quarters  of  an  incli  toward  the  external  angle  of  the 
eye  and  measuring-  fully  one-third  of  an  inch  in  antero-posterior 
diameter.  It  was  filled  with  pus  and  a  thick  caseous  matter.  On 
the  following  morning  the  patient's  general  condition  was  very 
grave.  The  swelling  of  the  eyelid  and  protrusion  of  eye.  how- 
ever, were  much  less.  The  boy  died  on  the  afternoon  of  that 
day — 24  hours  after  the  second  operation.  On  autopsy  no  ap- 
parent cause  could  be  found  for  death.  The  blood  w^as  not  ex- 
amined. He  may  have  died  from  an  acute  sepsis.  The  sphe- 
noidal sinus  was  found  to  be  largely  developed  and  filled  with 
pus.  The  accompanying  picture  shows  the  boy  just  previous  to 
operation  on  his  left  side,  the  scar  on  the  right  showing  the  site 
of  the  previous  operation.  Although  the  picture  exaggerates  the 
scar,  there  was  more  of  a  disfigurement  than  would  have  occurred 
had  not  the  pus  bored  through  the  bone  and  soft  parts  previous  to 
the  operation. 

Case  III. — The  following  history  is  sent  me  by  Dr.  \\.  L.  Day- 
ton, of  Lincoln,  Xeb.,  who  was  present  when  I  operated  the  last 
time  on  the  case  just  reported.  Dr.  Dayton  gives  the  mother's 
account  of  the  child's  sickness,  which  is  as  follows  : 

"About  the  middle  of  Xovember,  1902.  my  little  daughter,  aged 
10,  took  a  heavy  cold,  had  chills,  fever,  aching  bones  and  catarrh 
of  the  head.  After  the  usual  treatment  she  was  up  and  about  in 
a  few  days.  On  Xovember  25  after  getting  up,  she  had  a  severe 
chill  followed  by  high  fever.  The  doctor  was  called  and  diag- 
nosed pneumonia.  Her  breath  was  ofifensive.  In  a  few  hours 
she  had  a  second  chill,  voiuited  and  complained  of  severe  frontal 
headache.  Headache  increased  and  centered  over  left  eye.  Re- 
peated chills  and  fever  continued,  fever  raging  from  103  to  105 
between  X'ovember  25  and  X'^ovember  29.  She  was  more  or  less 
delirious.  Xovember  26  eye  closed  and  became  swollen,  I  should 
say  as  large  as  an  egg  Xow  diagnosed  as  erysipelas  and  so 
treated.  I  'phoned  you  and  described  case.  You  gave  as  vour 
opinion  that  the  cliiUl  had  ethmoiditis.  ordered  douching  and  so 
forth.  Patient's  fever  continued  high,  arms  and  legs  twitched 
piteously.  About  midnight  of  X'ovember  25  she  roused  and  cried 
out.  putting  her  hand  to  her  head,  and  said  it  felt  as  if  she  had 
been  cut  with  a  knife.  Temperature  at  this  time  was  105.  Soon 
nose  began  to  bleed  and  bled  four  or  five  times  before  morning, 
when  temperature  was  102.  the  lowest  since  sickness  began,  swell- 
ing not  so  large  and  pain  much  less.  Temperature  fell  to  100 
and  continued  at  that  point  for  several  days.     Breath,  however, 
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continued  offensive  and  eye  did  not  open.  At  end  of  a  week 
temperature  began  to  rise  again.  Swelling  and  pain  also  in- 
creased, and  on  December  7  we  took  train  with  the  child  for 
Lincoln  and  placed  her  on  December  8  under  your  charge."' 

Dr.  Dayton  reports  further  on  the  case  as  follows : 

"At  the  time  she  came  to  me  I  found  distinct  signs  of  the  pres- 
ence of  pus  and  therefore  made  an  incision  into  the  tumor,  which 
discharged  a  considerable  amount  of  pus  of  an  offensive  odor.  I 
made  this  incision  through  a  portion  of  the  upper  lid,  directing 
the  point  towards  the  lachrymal  sac.  but  not  entering  the  sac. 
The  relief  from  this  was  considerable,  yet  the  secretion  continued 
and  the  amount  of  pus  present  in  her  nose  and  throat  daily  caused 
me  to  advise  a  more  radical  operation  to  get  rid  of  the  necrosed 
bone  and  open  up  the  cells  properly  for  drainage.  This,  under 
general  anesthesis,  I  did  at  the  hospital  on  December  26,  1902, 
and  found  quite  a  good  deal  of  necrosed  tissue  about  the  sinus 
and  also  found  that  the  cells  of  the  ethmoid  were  involved  and 
the  spaces  easily  curetted.  The  operation  was  very  similar  to 
the  one  }-ou  made  while  I  was  in  New  York.  She  got  along  very 
well  from  that  time  till  about  the  middle  of  January,  1903.  At 
this  time  she  was  coming  to  the  office  daily  for  treatment,  the 
wound  having  about  closed,  when  suddenly  there  appeared  a 
pocket  of  pus  which  I  believe  to  have  been  in  the  lid  tissue  which 
after  being  thoroughly  curetted,  made  a  slow  but  complete  recov- 
ery, leaving  but  a  very  small  mark  and  no  disfigurement  of  the 
lid.       The  frontal  sinus  did  not  at  any  time  seem  to  be  involved." 

Case  I\'. — Through  the  kindness  of  Dr.  T.  J.  Harris,  I  report 
the  following  case : 

Baby  X.,  aged  six  months,  was  referred,  on  December  i,  from 
the  Presbyterian  Hospital  to  the  Manhattan  Eye  and  Ear  Hos- 
pital, with  a  history  of  having  fallen  from  a  high  chair  fourteen 
days  before,  striking  the  face.  On  admission  the  child,  a  well- 
nourished  infant,  had  a  temperature  of  102  degrees  Fahr.,  and 
showed  marked  exophthalmos  of  the  left  eye.  There  was  a 
small  corneal  ulcer.  The  case  was  transferred  by  Dr.  Hepburn 
from  the  Eye  to  the  Throat  Department.  Fluctuation  was  pres- 
ent beneath  the  orbit.  The  same  day,  under  chloroform.  Dr. 
Hepburn  incised  the  abscess,  evacuating  a  considerable  quantity 
of  bone  pus.  A  probe  entered  the  bony  cavity  of  the  orbit  to  a 
distance  of  an  inch  and  a  half.  There  was  a  thin,  purulent  secre- 
tion from  the  nose.  A  probe  also  entered  through  a  small  incision 
in  the  canine  fossa,  the  antrum  of  Highmore,  which  was  dis- 
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charging  pus.  It  was  believed  we  were  dealing;  with  disease  of 
the  ethmoid  with  perforation  of  the  os  planum.  The  abscess 
cavity  was  cleansed  and  packed.  There  were  marked  meningeal 
symptoms  lasting  for  48  hours  in  sjjite  of  the  gentleness  of  the 
operation.  Then  the  temperature  fell  to  normal  and  the  exoph- 
thalmos disappeared.  The  purulent  discharge,  however,  con- 
tinued. Accordingly,  ten  days  later,  after  consultation  w  ith  Dr. 
L.  A.  Coffin,  the  child  was  again  chloroformed  and  the  antrum 
freely  opened  through  the  canine  fossa.  The  roof  was  found 
entirely  lacking.  A  probe  entered  freely  into  the  orbit  and  moved 
the  eyeball.  After  gentle  curetting  and  removal  of  all  granula- 
tion tissue,  a  drain  of  iodoform  gauze  was  inserted.  There  was 
no  reaction.  Improvement  was  at  once  noticed.  At  the  date  of 
this  writing  the  outer  wound  is  closed  and  the  amount  of  pus 
in  the  antrum  noticeably  reduced. 

I  shall  take  advantage  of  the  opportunity  which  the  report  of 
this  case  by  Dr.  Harris  affords  me  to  briefly  discuss  the  class 
of  cases  to  which  this  one  belongs. 

In  the  year  1901,  Dr.  Emil  ISIayer,  in  a  paper  read  before  the 
American  Laryngological  Association,  reported  a  case  of  em- 
pyema of  the  antrum  of  Highmore  in  a  child  two  and  a  half 
years  of  age  and  read  the  collected  histories  of  six  or  eight  others 
ranging  in  ages  from  two  weeks  to  five  years.     Dr.  flayer  says : 

"In  all  the  reported  cases  the  symptoms  are  the  same,  namely : 
fistula  under  the  eye  usually  discharging  pus ;  ectropion,  one-sided 
purulent  discharge  from  the  nose  with  foul  odor  and  eroded 
bone." 

The  etiological  factors  reported  were  as  follows :  diphtheria, 
gonorrheal  infection  of  the  nose  during  birth ;  traumation  at  the 
time  of  birth,  either  from  pressure  due  to  impact  against  the 
arch  of  the  pubis  or  from  instruments,  entrance  of  septic  secre- 
tions in  the  facial  cavities  through  laceration  of  skin  at  time  of 
birth  and  the  infection  of  the  nose  from  a  sore  nipple  of  the 
mother. 

Treatment  is  summed  up  as  follows :  Incision,  curettage  and 
thorough  drainage.  Dr.  Alayer  quotes  at  some  length  from  an 
article  by  Dr.  George  Avellis,  in  which  Dr.  Avellis  takes  the 
ground  that  these  are  not  cases  of  true  antrum  disease,  but  rather 
cases  of  a  general  osteo-myelitis.  Dr.  Lennox  Browne,  on  the 
other  hand,  is  quoted  as  considering  these  cases  as  true  types  of 
antral  empyema.  For  the  reasons,  pro  and  con,  I  would  refer 
you  to  Dr.  Mayer's  paper  in  the  Medical  Record  of  May  10,  1901. 
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Dr.  ]\Iayer  ran.s^es  himself  on  the  side  of  Dr.  Browne.  From 
such  a  study  as  I  have  made  of  the  subject  I  must  agree  with  the 
position  taken  by  AvelHs  except  that  he  considers  practically  all 
of  them  to  be  of  a  tubercular  character.  I  wish  to  say,  however, 
that  I  have  not  read  Dr.  Avellis'  article  except  as  quoted  by  Dr. 
Mayer.     I  take  this  position  for  the  following  reasons : 

First.  The  position  of  the  antrum  in  infants  and  young  chil- 
dren is  such  that  were  it  to  be  so  diseased  as  to  fill  up  and  burst 
it  would  not  rupture  on  the  face  under  the  eye.  It  would  cer- 
tainly either  rupture  into  the  orbit  or  nostril  with  the  chances  in 
favor  of  its  opening  into  the  nostril  from  the  general  cavity  of 
which  it  is  separated  by  a  simple  membrane.  There  is  no  antrum 
under  the  orbit  during  the  first  year  of  life. 

Among  the  symptoms  given  with  the  report  of  most  of  the 
cases  was  the  escape  of  pus  from  about  the  alveolar  process  of 
the  superior  maxillary  and  sometimes  the  noticeable  swelling  of 
the  palate  and  superior  maxillary  wall.  None  of  these  symptoms 
could  be  referred  to  the  antrum  as  situated  in  a  young  child. 

Further  as  to  the  etiology.  How  much  more  easily  might  an 
alveolar  cavity  or  the  bone  itself  be  infected  by  trauma,  sore 
nipples,  gonorrhea  and  diphtheria.  As  to  treatment,  too,  I  doubt 
one's  ability  to  curette  the  antrum  in  a  young  child  and  much 
more  to  drain  it. 

As  to  the  case  reported  by  Dr.  Harris,  at  the  time  I  saw  it  pus 
was  coming  down  from  one  of  the  alveoli.  It  was  through  this 
cavity  that  I  advised  Dr.  Harris  to  curette.  At  that  time  I  sup- 
posed that  the  antrum  was  directly  above  and  Dr.  Harris  reported 
to  me  after  the  operation  that  he  had  easily  gone  through  the 
entire  antrum  into  the  orbit.  Since  investigating  the  matter  by 
something  over  a  dozen  or  more  dissections  I  am  sure  that  he 
went  direct  from  the  tooth  cavity  into  the  orbit,  and  in  this  opin- 
ion I  am  confident  Dr.  Harris  now  concurs. 


I  SHALL  present  a  series  of  pictures  illustrating  the  stages  of 
development  of  the  various  sinuses,  but  before  so  doing  I  wish 
briefly  to  refer  to  the  literature  on  the  subject,  quoting  only  such 
parts  as  apply  to  the  time  of  the  appearance  of  the  various  sinuses. 
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THE  FRONTAL  SINUS. 

Quain  says :  "The  frontal  sinuses  appear  about  the  seventh 
year  and  continue  to  increase  in  size  up  to  old  age." 

Lothrop  says :  "At  birth  the  frontal  bone  is  in  two  portions ; 
the  sinus  has  not  yet  appeared ;  the  frontal  eminences  are  prom- 
inent. As  the  child  grows,  the  sinuses  develo]:!  slowly  and  the 
general  shape  of  the  head  and  frontal  region  changes ;  at  puberty 
the  sinuses  are  practically  developed  and  the  frontal  area  has 
assumed  its  adult  f(irm."  From  a  studv  of  125  skulls  (250 
sinuses)  he  found  a  frontal  sinus  always  present,  being  confined  to 
the  orbital  portion  of  the  bone  in  cases  in  which  by  others  it  is 
said  to  be  absent,  this  cell  opening  into  the  nose  in  conformity 
with  one  of  the  three  modes  of  communication  between  the  frontal 
sinus  and  the  nose.  This  condition  he  found  in  about  3  per  cent, 
of  his  examinations,  at  least  on  one  side.  I  have  in  my  posses- 
sion a  skull  in  which  there  is  no  cavity  either  in  the  vertical  or 
orbital  portion  of  the  bone. 

Turner  says:  "The  sinuses  (frontal)  are  not  present  at  birth. 
Some  difference  of  opinion  has  been  expressed  with  regard  to 
their  first  appearance.  This  is  probably  due  to  the  fact  that  some 
observers  record  the  period  at  which  the  sinus  begins  to  develop, 
while  others  note  the  age  at  which  the  sinus  is  first  recognized  as 
a  distinct  cavity  in  the  vertical  portion  of  the  frontal  bone.  It  is 
generally  held  that  the  frontal  sinus  commences  to  develop  at 
the  end  of  the  first  year  or  at  the  beginning  of  the  second  year  of 
life.  As  it  extends  upward  and  outward,  expanding  the  frontal 
tables  in  its  growth,  it  reaches  in  the  sixth  or  seventh  year  above 
the  frontonasal  suture,  and  can  be  recognized  at  that  age  as  a 
distinct  cavity  above  the  root  of  the  nose." 

The  above,  he  states,  are  the  observations  of  Steiner.  He 
quotes  Symington  as  reporting  two  cases  in  which  fairly  well  de- 
veloped sinuses  were  found  at  the  age  of  nine  and  thirteen  years. 
Symington  did  not  find  a  frontal  sinus  in  the  vertical  portion  of 
the  bone  in  children  under  six  years.  Turner  failed  to  find  evi- 
dence of  the  sinus  above  the  frontonasal  and  maxillary  sutures 
in  two  cases,  aged  six  and  seven  years.  He  warns  against  making 
deductions  from  a  few  observations,  as  sinuses  are  occasionally 
absent  in  adult  life. 

St.  Clair  Thompson  (Posey  and  Wright)  says:  "The  frontal 
sinus  is  absent  at  birth  and  during  infancv  ;  it  is  seldom  evident 
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before  the  seventh  or  eighth  year."'  Dr.  Thompson  refers  evi- 
dently to  a  distinct  cavity  in  the  vertical  portion  of  the  bone. 

Kolliker  says :  "The  frontal  sinuses  do  not  develop  until  after 
birth,  and  not  fully  until  puberty.  They  continue  to  grow  for  a 
long  time  after." 

Mouret  says  :  "An  absorption  of  the  frontal  diploe  is  produced 
at  the  same  time  the  mucosa  of  the  ethmoid  diverticulum  prolongs 
itself  into  the  cavity  for  the  purpose  of  lining  it,  prolonging  the 
nasal  cavity  beyond  the  ethmoid." 

It  will  be  seen  by  the  quotations  given  that  there  is  some  dif- 
ference of  opinion.  Turner.  Mouret,  and  others  hold  that  the 
frontal  sinus  results  from  the  upward  expansion  of  the  ethmoid 
labyrinth,  while  Lothrop,  who  has  done  an  immense  amount  of 
work  on  the  anterior  ethmoid  cells  and  the  frontal  sinus,  sees,  as 
I  understand  him,  in  the  frontal  sinus  an  independent  cavity, 
always  present  and  always  opening  independently  into  the  nose. 

In  1872  Steiner.  with  a  considerable  original  work  as  a  basis, 
contributed  a  valuable  article  on  the  development  and  anatomy  of 
the  frontal  sinus.  On  its  development  he  sums  up  thus  :  "The 
development  of  the  ethmoid  labyrinth  at  the  end  of  the  first  year 
and  beginning  of  the  second  year  into  gradually  increasing  spaces 
in  the  diploe  of  the  nasal  portion  of  the  frontal  bone  is  simul- 
taneous with  the  growth  of  the  frontal  bone  downward,  so  that  at 
the  sixth  or  seventh  year  we  can  find  a  frontal  sinus  about  the  size 
of  a  pea  between  the  two  layers  of  the  frontal  bone,  as  a  result  of 
the  combined  growth  and  out  of  which  the  diploe  of  the  frontal 
bone  fades  away  to  be  replaced  by  the  cavities  from  the  ethmoid 
labyrinth." 

Dr.  Steiner  speaks  of  this  resorption  of  the  frontal  diploe  as 
due  to  pressure,  but  does  not  say  from  what  source  the  pressure 
comes,  whether  it  be  the  force  of  expansion  from  the  natural  de- 
velopment of  the  ethmoid  labyrinth  or  whether  it  be  a  pneumatic 
pressure. 

Tillaux  is  quoted  by  Steiner  as  stating  that  the  frontal  sinus 
develops  from  the  eleventh  to  the  thirteenth  year.  This  Steiner 
has  shown  to  be  wrong. 

It  has  seemed  to  me  in  my  work  that  I  have  noticed  that  where 
there  is  obstructed  breathing,  especially  from  adenoid  growths, 
there  is  a  poor  development  of  all  the  pneumatic  sinuses,  and  I 
have  wondered  if  in  this  we  could  not  find  the  cause  of  the  ex- 
tension of  the  ethmoidal  cells  into  the  diploe  of  the  frontal  bone. 
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W'c  may  have  no  frontal  sinus,  or  one  frontal  sinus  in  any  case, 
and  it  may  be  developed  as  the  result  of  the  extension  of  the  in- 
fundibulum  or  any  other  of  the  anterior  ethmoidal  cells  (Mouret). 

The  diploe  of  the  frontal  bone  manifestly  is  possessed  of  no 
inherent  principle  which  causes  its 'resorption.  Neither  does  the 
capacity  to  expand  into  it  seem  to  belong  to  any  particular  eth- 
moidal cell.  It  seems  rather  an  accident.  May  it  not  be  the 
weight  or  contiguity  of  the  bone  covering  the  various  ethmoidal 
cells  that  determines  which  one  is  to  prolong  itself  into  the  frontal 
bone  ?  That  is,  given  a  cell  with  an  incomplete  or  weak  bony 
covering  of  its  mucous  lining,  will  it  not  expand  under  pneumatic 
pressure,  and,  impinging  on  the  diploe  of  the  frontal  bone,  cause 
resorption  of  the  cancellous  tissue  and  the  consequent  cavity  ? 

This  peculiar  development  and  expansion  does  not  manifest 
itself  either  until  just  at  that  age  at  which  children  begin  blow- 
ing the  nose,  etc.,  thereby  causing  increase  of  the  intranasal  pres- 
sure. The  infundibulum  is,  I  believe,  usually  a  blind  duct,  lim- 
ited at  its  upper  extremity  by  mucous  membrane  only ;  hence  it 
more  frequentl}-  than  any  other  cell  pushes  its  way  into  and  forms 
the  cavity  of  the  frontal  bone. 


THE  SPHENOIDAL  SINUS. 

Ouain  says:  "The  spongy  bone  begins  to  ossify  in  the  fifth 
month.  At  birth  each  consists  of  the  small  sagittal  lamina  resting 
against  the  presphenoidal,  continuing  posteriorly  into  the  lateral 
projection  which  is  hollowed  in  front  for  the  sphenoidal  sinus, 
the  latter  having  been  formed  as  the  recess  of  the  mucous  mem- 
brane of  the  nose  at  the  end  of  the  third  month.  By  the  third 
year  the  bone  has  entirely  surrounded  the  sinus,  forming  an  osse- 
ous capsule  with  an  anterior  opening — the  sphenoidal  foramen." 

Turner  simply  states  that  the  sinuses  are  not  present  at  birth. 

Symington  sa}-s :  "They  begin  to  be  formed  as  the  spongy 
tissue  of  the  bone  about  the  third  year.  In  a  child  of  six  he  found 
them  quite  well  developed." 

St.  Clair  Thompson  (Posey  and  Wright),  speaking  of  their 
development,  states  that  they  are  not  present  at  birth.  Their  ap- 
pearance is  given  by  diiTerent  authors  as  at  the  third  year 
(Steiner),  the  seventh   (Laurent),  and  the  twentieth   (Tillaux). 

Sieur  et  Jacob  (p.  379)  say:  "There  are  many  opinions  by 
different  writers." 
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THE    ETHMOIDAL    LABYRIXTH. 

Turner,  in  his  work  on  the  frontal  sinuses  and  ethmoidal  cells, 
does  not  mention  the  development  of  the  latter. 

\\'hat  Lothrop  says  of  the  embryology  of  the  ethmoid  bone 
would  suggest  that  the  cells  first  appear  and  grow  by  the  develop- 
ment of  pockets  or  diverticula  from  the  cartilaginous  nasal  wall 
during  the  early  years  of  infancy. 

Ouain  says  that  the  ethmoidal  cells  appear  in  the  sixth  month 
as  depressions  of  the  mucous  membrane,  but  l)ony  walls  are  not 
developed  until  after  birth. 


Fie.  I. 


Kolliker  says  that  the  ethmoid  cells  are  already  hollowed  out 
in  the  fetus  as  early  as  the  sixth  month ;  at  birth  they  are  well 
marked. 
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MAXILLARY   SINUS. 

The  maxillary  sinus  exists  at  birth,  having  at  that  time,  ac- 
cording to  Turner,  the  following  measurements :  "X'ertical  diame- 
ter. 3  mm.:  transverse  diameter.  7  mm.     In   infancy  and  early 

Fi.sr.  2. 


childhood  this  small  sinus  occupies  a  position  relative  to  the  orbit 
entirelv  different  from  that  occupied  when  fully  developed.  At 
this  ])eriod  the  bodv  cif  the  superior  maxilla  is  made  up  almost 
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entirely  of  the  articular  bones  of  the  jaw,  the  sockets  of  the  teeth 
being  almost  in  contact  with  the  orbital  plate  of  the  maxilla  form- 
ing the  floor  of  the  orbital  cavity.  There  is,  therefore,  at  birth 
no  maxillary  sinus  beneath  the  orbit." 

Fig.  3- 


F.-b.,  frontal  bone.     E.  e..  ethmoid  celLs.     .V.  a.,  maxillary  antrum. 
S.S..  sphenoidal  sinus. 

Knowledge  of  this  fact  is  of  the  titm.ost  importance  in  diagnos- 
ing and  treating  infraorbital  empyema  in  the  infant. 

The  discrepancies  of  different  writers  and  the  expression  by 


them  of  the  uncertainty  of  the  time  of  appearance  of  the  various 
sinuses,  together  with  the  confusing  of  the  time  of  appearance 
of  a  sinus  with  the  time  of  its  full  development,  by  students  and 
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workers  in  rhinoloijy,  I  take  it,  is  larg^ely  responsible  for  the  fact 
that  Httle  attention  has  been  paid  to  sinusitis  in  children. 

For  jiractical  i)urp()ses  from  m\-  own  experience  in  the  ex- 
amination of  from  12  to  15  skulls  of  infants  and  stillborn,  from 
the  sixth  month  on,  and  from  a  review  of  the  literature  on  the 
subiect.  the  followinir  deductions  nvdy  be  made: 


Fig. 


6".^. 


A.  e.  c,  anterior  ethmoidal   cells.     P.c.c.  posterior  ethmoidal   cells. 


1.  But  two  of  the  accessory  sinuses  are  present  at  birth,  viz.: 
the  ethmoidal  cells  and  the  maxillary  antrum. 

2.  The  ethmoids  and  the  antrum  are  constant  sinuses. 

3.  The  antrum  does  not  in  infancy  occupy  the  same  relative 
position  in  regard  to  the  orbit  as  in  later  life,  and  cannot  be 
reached  or  entered  by  the  usual  methods ;  neither  can  this  be  done 
nor  satisfactory  drainage  effected  nntil  after  the  descent  of  the 
second  or  permanent  teeth  without  the  destruction  of  a  tooth 
■socket.     It  makes  impossible  also  the  antral  route  to  the  ethmoid 

and  sphenoidal  sinus  during  this  period  of  life. 

4.  The  sphenoidal  sintis  makes  its  appearance  shortly  after 
Tjirth,  and  may  be  found  as  a  distinct  cavity  as  early  as  the  end  of 
the  first  year.  Practically,  however,  it  may  be  considered  as  the 
most  posterior  of  the  posterior  ethmoid  cells. 
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5.  The  frontal  sinus  is  not  present  at  birth.  It  appears  tirst 
in  the  orbital  plate  of  the  frontal  bone  between  the  end  of  the  first 
and  the  beginning  of  the  third  year.  Practically  at  this  time  it  is 
the  most  anterior  of  the  anterior  ethmoidal  cells.   As  I  shall  illus- 


F.  s.,   frontal    sinus. 

trate,  it  may  be  seen  in  the  vertical  portion  as  early  as  the  end  of 
the  third  year.  This  is  early,  however,  and  its  appearance  in  the 
vertical  portion  should  be  put  down  from  the  third  to  the  sixth  or 
seventh  year.  I  have  opened  and  operated  upon  the  frontal  sinus 
of  a  boy  nine  years  of  age  which  was  considerably  larger  than  the 
cavity  of  a  large  almond. 

The  accompanying  figures  illustrate  the  stage  of  development 
of  the  various  sinuses  at  different  ages  from  the  six  months'  fetus 
to  the  adult : 


Fig.  I  represents  the  sinus-containing  bones  of  a  severs 
months'  fetus.  At  the  top  are  the  two  lateral  masses  of  the  eth- 
moid. On  the  next  line  are  shown  the  two  superior  maxillary 
bones,  the  one  on  the  right  showing  the  nasal  aspect  with  the  an- 


270  American  Laryitgological.  Rliiiiological  and  Ofological  Society. 


trum  just  jjosterior  to  the  nasal  process  on  the  inner  side  of  the 
orbit.     (  )n  tlie  left  the  l)one  is  so  posed  as  to  show  the  compara- 


Fig.  9. 


-1/.  t. 


M.  t..  middle  turbinated  bone.     ^.  s.,  sphenoidal  sinus. 

tively  enormous  size  of  the  tooth  sockets.     Below  is  the  sphenoid 
ibone  minus  the  greater  wings. 
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Fig.  2  shows  the  sinus-containing  bones  of  a  seven  months 
old  child.  At  the  top  is  the  frontal  bone  with  nasal  bones  in 
articulation.  Below  and  to  the  left  is  the  ethmoid  bone.  To  its 
right  is  seen  the  lateral  mass  wrong  side  up.  showing  the  nasal 
aspect  of  the  lateral  mass  of  another  child  of  the  same  age.  On 
the  third  line  are  posed  the  two  superior  maxillary  bones  in 
the  same  position  as  in  Fig.  i.  At  the  bottom  is  the  sphenoid 
bone. 


Fis.  10. 


A.e 


F.  b.,  frontal  bone.     A.  e.  c  anterior   ethmoidal   cell,   bony   wall   removed. 
A.,  adenoid   growth. 


Fig.  3  shows  the  external  wall  of  the  right  nasal  fossa  of  a 
child  one  year  old.  the  middle  and  superior  turbinates  having  been 
removed. 

Fig.  4  shows  the  section  through  the  sphenoid  bone,  showing 
the  sphenoidal  sinus  in  a  child  one  year  of  age. 

Fig.  5  shows  the  external  wall  of  the  left  nasal  fossa  of  a  child 
three  years  of  age.  the  anterior  part  of  the  superior  turbinated 
having  been  removed  to  show  the  size  of  the  ethmoidal  cells.  In 
the  back  can  be  seen  the  sphenoidal  sinus.     The  sinuses  of  this 
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child  sccni  to  be  well  developed  and.  in  passing,  I  wish  to  call 
your  attention  to  the  unobstructed  nasal  pharynx. 
.     Fig.  6  shows  the  horizontal  section  through  the  frontal  bone, 
showing  a  cavity  well  within  the  cancellous  tissue  of  that  bone, 

Fig.    II. 


above  the  frontonasal  suture  of  a  child  three  years  old,  from  the 
same  child  as  the  previous  figure."^ 

Fig.  7  shows  the  sphenoidal  sinus  in  same  specimen  as  Figs. 
5  and  6. 

Fig.  8  shows  the  external  wall  of  the  right  nasal  fossa  of  a 
child  three  years  old,  having  middle  and  superior  turbinateds  re- 
moved. A  bristle  is  seen  passing  from  the  infundibulum  out 
through  a  cavity  in  the  cancellous  tissue  of  the  frontal  bone. 

Fig.  9  shows  the  external  wall  of  the  right  nasal  fossa  of  a 
child  three  years  and  eight  months  of  age.  Horizontal  section  has 
been  made  through  the  ethmoidal  region  so  as  to  uncap  these  cells 
and  the  sphenoidal  sinus.  The  bone  is  tilted  over  so  as  to  show 
the  external  wall  of  the  nasal  fossa  and  the  ethmoidal  cells  and 
sphenoidal  sinus  on  the  top.     Bristles  passing  through  the  ante- 

*Since  this  paper  was  written  Lothrop  has  reported   having   found   a 
well-developed  frontal  sinus  in  the  skull  of  a  four-year-old  child. 
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Fis.   12. 


M.  a. 


^^ 

'W 

j^g 

l#         Stf«i      > 

■M.  ^ 

^^^■B^^   ■'*'^r  ^2 

|bw2^ 

X 


X.^  top  of  tooth  socket.     .V.  a.,  maxillary  antrum. 


Fig.   13. 


/./. 


/.  /.,  infraorbital   foramen.     7'.,  top  of  tooth. 
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Fis-.   14. 


M.  a. 


Iml;-.    i:;. 


A.,  adenoid  mass. 
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Fiy.  1 6. 


/D 


A'.,   lining  memljrane  of  frontal    sinus. 
Fig.  17. 


A.,  depression  between  orbital  plates. 

rior  ethmoidal  cells  are  seen  to  emerge  below  the  middle  tur- 
binated, while  those  through  the  posterior  cells  and  the  sphenoidal 
sinus  emerge  above  the  middle  turbinated.  Cells  arc  well  de- 
veloped.   This  child  had  a  perfectly  free  nasopharynx. 


2/6   American  Laryiii^oloiiical,  Rhiiiolo^^ical  ami  i)h)l(\iiical  Society. 

Fig.  lo  shows  the  right  nasal  fossa  through  the  fenestrated 
nasal  septnni,  anterior  half  of  midtlle  turbinated  having  been  re- 
moved to  expose  the  hiatus  semilunaris.  Through  this  gutter  the 
anterior  ethmoidal  cell  has  been  packed  with  red  worsted.  The 
coronal  section  has  been  made  through  the  vertical  portion  of  the 
frontal  bone  and  the  anterior  flap  turned  out  to  show  zone  of  com- 
pact bone  through  centre  of  cancellous  tissue.  This  may  illustrate 
the  formation  of  the  bony  septa  so  frequently  found  in  the  frontal 
sinus.  There  is  no  frontal  sinus  in  this  case.  The  specimen  is 
from  a  child  seven  years  old,  and  the  nasopharynx  is  to  be  seen 
much  encroached  upon  by  adenoid  growths. 

FiQ-.  iS. 


F.S.,  frontal  sinus.  E.  c,  ethmoidal  cell  within  frontal  sinus. 

Fig.  II  shows  horizontal  section  through  the  ethmoid  region 
of  the  left  side  of  the  head  and  from  the  same  child  as  Fig.  lo.  I 
wish  especially  to  call  your  attention  to  the  poor  development  of 
all  the  pneumatic  cells  in  this  specimen. 

Fig.  12  shows  the  antrum  in  a  child  three  years  old  opened 
through  the  external  wall  of  the  superior  maxillary.  The  dark 
line  drawn  on  the  picture  indicates  the  top  of  the  tooth  socket  of 
the  second  or  permanent  tooth. 

Fig.  13  shows  the  anterior  surface  of  the  superior  maxillary 
bone  from  a  child  seven  years  of  age.  Second  teeth  have  not 
come  down  and  the  top  of  canine  tooth  can  be  seen  in  the  notch 
immediately  below  the  infraorbital  foramen.  This  picture  is 
shown  to  illustrate  how  small  a  space  we  have  *f or  operating  on 
the  antrum  even  in  a  child  seven  years  of  age. 
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Fig.  14  shows  the  anterior  surface  of  the  superior  maxillary 
of  a  child  nine  years  of  age.  The  anterior  wall  of  the  antrum  has 
been  removed,  leaving  the  mucous  lining  ;'/;  situ.  This  illustrates 
how  much  greater  space  is  had  for  operating  on  the  maxillary 
antrum  after  the  descent  of  the  second  or  permanent  teeth. 

Fig.  15  shows  the  external  wall  of  the  left  nasal  fossa  through 
the  fenestrated  septum  in  a  child  nine  years  old.  the  middle  tur- 
binated and  anterior  half  of  the  superior  turbinated  having  been 

Fig.  19. 


E.c. 


E.  e..  ethmoidal  cell,  filling  frontal  sinus. 

removed.  The  bristle  seen  passes  through  the  infundibulum  into 
the  anterior  ethmoidal  cell.  There  is  no  frontal  sinus.  I  wish  to 
call  your  attention  to  the  enormous  adenoid  mass  in  the  vault  of 
the  nasopharynx.  All  the  sinuses  in  this  child  were  poorly 
developed. 

Fig.  16  shows  the  external  wall  of  the  right  nasal  fossa  of  a 
child  nine  years  old.  The  specimen  has  been  so  posed  as  to  look 
distorted,  but  that  is  only  for  the  purpose  of  showing  the  extent  of 
the  frontal-sinus  development.  The  lining  membrane  of  the  fron- 
tal sinus  has  been  dissected  away  from  the  bone  and  may  be  seen 
in  the  upper  left-hand  comer  of  the  figure. 

Fig.  17  shows  the  frontal  bone  of  an  adult  in  which  no  frontal 
sinus  could  be  found  unless  the  cavity  seen  between  the  two 
orbital  plates  of  the  frontal  bone  be  so  considered.    It  is  very  shal- 
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low  and  is  merely  the  complement  or  the  external  wall  of  an 
anterior  ethmoidal  cell. 

Fig.  18  is  from  a  specimen  kindly  loaned  me  bv  Dr.  H.  M. 
Flower,  of  Toledo,  Ohio.  It  shows  an  interesting  condition  in  the 
frontal  sinus.  The  frontal  sinus  is  large  and  contains  a  ver\-  large 
ethmoidal  cell.  This  figure  illustrates  how  easily  one  might  get 
into  trouble  even  frc^u  an  external  operation  for  a  frontal  sinu- 
sitis. At  the  ordinary  jioint  of  opening  one  would  enter  immedi- 
ately this  large  ethmoidal  cell  and  might  easily  satisfy  himself  that 
he  had  cleaned  out  the  entire  frontal  sinus  without  even  having 
entered  it. 

Fig.  19  is  from  the  other  half  of  the  same  head  as  Fig.  18.  In 
this  picture  an  ethmoidal  cell  is  seen  to  fill  completely  the  frontal 
sinus  of  this  side. 

DISCUSSION. 

Dr.  A.  LoGAX  TuRXER  said  he  had  listened  with  a  great  deal  of 
pleasure  to  Dr.  Coffin's  valuable  paper,  and  he  congratulated  him  heartily 
on  the  specimens,  which  were  of  great  vahie.  He  envied  the  opportunity 
he  had  of  obtaining  the  material,  because  such  material  obtained  at  that 
age  was  all  the  more  vakiable. 

The  author  of  the  paper  raised  the  question  of  antral  abscess  in  the 
infant  and  young  children.  Most  of  the  members  were  doubtless 
familiar  with  Dr.  flayer's  paper  on  that  subject,  and  also  with  reference 
to  other  papers  by  different  authors  upon  antral  suppuration  in  infants, 
ranging  in  age  from  three  weeks  to  six  years  old.  The  speaker  alwavs 
had  difficulty  in  understanding  how  such  a  thing  could  be,  and  he  had  fa- 
vored Dr.  Coffin's  side  of  the  question  along  with  Avellis  and  others, 
and  took  issue  with  Dr.  Mayer.  One  had  only  to  look  at  Dr.  Coffin's 
specimens  to  see  how  difficult  it  was  to  realize  that  there  could  be  such 
a  thing  as  chronic  antral  abscess  in  infants  and  j-oung  children.  He 
was  in  sympathy  with  Avellis  that  the  condition  was  probably  an  osteo- 
myelitis of  the  superior  maxilla,  but  whether  it  was  of  tuberculous  origin 
or  not,  was  a  bone  of  some  contention.  Some  cases  were  undoubtedly 
of  tuberculous   origin. 

The  question  of  the  frontal  sinus  early  in  life  was  also  interesting, 
and  he  still  thought  the  various  opinions  that  had  been  expressed  were 
due  to  the  views  which  men  took  as  to  the  coinmencement  of  its  develop- 
ment. But  there  was  so  much  variation  in  the  sinuses,  both  in  the  adult 
and  the  infant,  that  he  was  not  surprised  at  variations  in  the  time  of 
development. 

He  was  interested  in  what  Dr.  Coffin  had  to  say  in  reference  to  what 
he  presumed  was  an  old  theory-.  He  had  never  seen  it  mentioned  before, 
namely,  the  development  of  the  sinuses  from  pneumatic  pressure.  This 
was  new  to  him,  and  it  was  certainly  a  view  which  required  thinking 
over. 

W  ith  regard  to  the  alisence  or  presence  of  the  frontal  sinus,  more 
especially  with   reference   to  Lothrop's   statistics,  he   was   much   impressed 
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with  what  Lothrop  said  in  his  paper  as  to  always  finding  a  frontal  sinus 
This  statement  was  in  opposition  to  the  speaker's  observations.  He  fonnd 
eighteen  per  cent,  of  skulls,  perhaps  a  little  more,  in  which  one  or  both 
frontal  sinuses  were  absent.  The  difference  in  results  was  due  to  tlie 
way  of  looking  at  the  matter.  He  considered  the  frontal  sinus  absent 
if  it  did  not  lie  above  the  level  of  the  fronto-nasal  suture.  A  cavity  con- 
fined to  the  orbital  plate,  he  did  not  consider  a  frontal  sinus.  Anything 
which  lay  more  in  the  orbital  or  ethmoidal  plate — anything  that  passed 
above  the  fronto-nasal  suture  was  frontal  sinus.  He  thought  he  was 
right  when  he  recalled  Lothrop's  words  to  the  effect  that  he  (Lothrop) 
considered  the  frontal  sinus  present  when  there  was  simple  extension 
into  the  orliital  plate ;  the  speaker  did  not  think  we  had  any  right  to  look 
upon  them  as  frontal  sinuses.  This  was  the  reason  for  the  difference  of 
opinion. 

Dr.  Wendell  C.  Phillips  desired  to  call  the  attention  of  the  mem- 
bers to  the  fact  tliat  the  preparation  of  a  paper  of  this  kind  meant  an 
enormous  amount  of  work.  For  two  or  three  months  Dr.  Coffin  spent 
a  great  deal  of  time  in  the  preparation  of  the  specimens  he  had  ex- 
hibited, and  the  speaker    felt  that  the  society  was  indebted  to  Dr.   Coffin. 

Dr.  J.  A.  Stucky  was  very  much  interested  in,  as  well  as  edified  by 
the  paper,  and  yet  a  little  surprised.  He  was  surprised  that  with  all 
the  clinical  material  which  New  York  Citj-  furnished,  the  essayist  should 
have  seen  or  had  so  few  cases.  Even  in  the  little  city  where  he  hailed 
from,  he  had  a  record  of  seven  cases.  He  was  sure  he  had  had  more 
than  that,  but  he  could  only  find  the  records  of  seven  cases  which  he 
looked  up  after  he  received  the  programme.  Four  of  these  required  an 
external  operation.  There  was  a  fistulous  opening,  and  a  diagnosis  had 
been  made  of  dacrj^ocystitis.  All  that  was  necessary  in  these  cases  was 
to  enlarge  the  opening  through  the  wound,  curette  thoroughly,  and  close 
it  up.  In  the  other  three  cases  the  external  tissues  were  not  perforated, 
and  the  condition  was  relieved  by  a  free  opening  through  the  nose.  The 
ages  of  these  patients  varied  from  two  years  and  five  months  to  eight 
years.  In  one  case,  eight  years  of  age,  the  maxillary  antrum  was  in- 
volved. All  of  them  had  adenoids.  He  made  special  mention  of  that 
as  well  as  enlarged  tonsils.  In  addition  to  the  fistulous  opening  in  two 
cases,  he  had  ectropium  without  any  adhesions. 

The  essayist  mentioned  a  tubercular  history.  He  did  not  find  that 
existing  in  any  of  the  cases  he  had  seen,  and  all  of  them  made  good 
recoveries. 

Dr.  RorsERT  C.  ^Iyles  said  the  members  were  indebted  to  Dr.  Coffin 
for  his  demonstration.  Having  worked  along  these  lines  for  many 
years,  he  knew  what  labor  it  took  to  present  a  subject  so  well  as  he  had 
presented  it.  and  there  was  no  doubt  but  what  we  were  in  the  dark  in 
regard  to  these  cases.  Probably  it  was  better  for  many  of  the  patients 
that  we  were  in  the  dark.  Those  who  were  careful  observers  saw  quite 
frequently  infectious  diseases  invade  these  sinuses,  and  they  of  themselves 
got  well  frequently,  and  it  was  only  in  that  class  of  cases  m  which  there 
was  stenosis,  obstruction  or  confinement  of  the  pyogenic  conditions  (and 
it  was  only  in  that  class  of  cases  that  one  needed  to  operate,  liberating 
the  gases  and  pressure  therefrom)  which  caused  necrosis  and  sloughing 
of  the  mucosa. 
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In  regard  to  the  remarks  made  by  Dr.  Stiicky,  it  must  he  remem- 
bered that  there  was  only  one  of  him  in  Lexington,  while  there  were 
several  hundred  specialists  in  New  York,  and  if  they  were  to  compile 
general  statistics,  they  might  come  up  with  him.  These  cases  were  oc- 
casionally seen  in  children  in  which  there  was  necessity  for  interference. 
Occasionally  patients  were  seen  who  suffered  from  too  much  surgery 
as  well  as  from  the  disease.  When  free  drainage  was  established,  and 
asepsis  thoroughly  carried  out,  very  frequently  many  of  the  cases  recov- 
ered in  a  most  miraculous  way.  He  thought  the  removal  of  those  teeth 
which  were  still  dormant  in  the  antrum  of  children  was  very  frequently 
the  cause  of  the  stubborn  resistance  to  get  better.  He  had  seen  cases  of 
this  kind,  and  thought  if  the  region  in  which  these  teeth  were  buried 
and  growing  was  let  alone,  and  the  surgery  was  directed  above  them, 
we  would  get  much  better  results. 

The  question  of  the  frontal  sinus  and  sphenoid  was  not  near  so  im- 
portant as  the  one  of  the  antrum  and  ethmoid. 

Dr.  Coffin,  in  closing  the  discussion,  said  that  Dr.  Turner  quoted 
Lothrop  as  saying  that  he  seldom  saw  a  case  without  a  frontal  sinus. 
Lothrop  emphatically  states  that  it  may  be  confined  to  the  orbital  plate, 
but  there  was  always  found  a  frontal  sinus.  The  speaker  said  it  was  alto- 
gether a  matter  of  understanding  terms,  and  he  thought  it  was  time  the 
profession  got  together  and  recognized  the  nomenclature  of  this  subject. 
For  instance,  not  long  ago  he  listened  to  a  paper  in  which  the  author 
spoke  of  the  accessory  ethmoidal  cells.  He  wondered  what  was  meant 
by  accessory  ethmoidal  cells,  but  when  he  came  to  show  his  specimens, 
he  found  it  w'as  what  Mouret  had  called  ethmoido-lacrimal  cell.  This 
seemed  to  the  author  a  very  good  name  and  one  knew  exactly  where 
to  look  for  the  cells  referred  to.  It  was  very  essential  for  one  to  arrive 
at  some  understanding  in  talking  about  these  things.  If  one  meant  by 
frontal  sinus  simply  a  cavity  in  the  vertical  or  cancellous  portion  of  the 
frontal  bone,  he  would  be  understood.  If  the  doctor  meant  a  cavity  in 
any  part  of  the  frontal  bone,  he  was  entirely  right.  In  the  specimen 
which  the  speaker  showed  there  was  just  the  external  part  of  the  ethmoid 
cell.  This  was  all.  One  could  call  that  the  frontal  sinus,  if  he  so  desired, 
but  it  was  questionable. 

He  was  much  interested  in  Dr.  Stucky's  remarks  from  a  clinical  point 
of  view,  although  they  had  no  direct  bearing  on  his  own  paper.  He  was 
interested  more  particularly  in  what  was  said  regarding  the  development 
of  the  sinuses.  In  regard  to  the  statement  of  Dr.  Myles  that  frequently 
too  much  surgery  w'as  done  in  many  cases,  and  that  many  of  them  get 
well  without  treatment.  Dr.  Coffin  said  he  by  no  means  meant  to  convey 
the  idea  that  all  cases  should  be  operated,  but  that  all  should  be  seen  by 
the  operatist  and  receive  such  treatment  as  was  understood,  be  it  palliative 
or  radical.  He  believes  in  hammering  away  at  this  thing  until  the  general 
practitioner  recognizes  the  importance  of  so  serious  a  condition. 

One  of  the  points  he  wanted  to  make  especially  in  his  paper  was  that 
in  infants  and  children,  up  to  the  time  of  shedding  the  first  and  the  descent 
of  the  second  teeth,  we  could  not  do  a  satisfactory  external  operation  on 
the  antrum. 
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CASES  ILLUSTRATING  DIFFICULTIES  IX  DIAGNOSIS 

OF  IXTRA-CRAXIAL  EXTEXSIOX  OF  SUPPURA- 

TR'E  OTITIS  IX  THE  PRESEXCE  OF  A 

PUL^IOXARY  CO^IPLICATIOX. 


ARTHUR  B.   DUEL,    M.D. 


Reported  cures  of  intra-cranial  involvement  in  suppurative 
otitis  media  have  become  so  numerous  in  recent  years  that  many 
recoveries,  which  ten  or  fifteen  years  ago  would  have  been  looked 
upon  as  wonderful  surgical  triumphs,  are  now  accepted  as  a  mat- 
ter of  course.  Results  are  none  the  less  brilliant  now,  but  the 
early  recognition,  and  consequent  early  operation,  has  resulted  in 
the  publication  of  so  many  successful  cases,  that  they  are  no 
longer  considered  unique. 

The  symptoms  pointing  to  an  extension  of  a  suppurative 
process  from  the  middle  ear  to  the  mastoid  cells,  or  beyond  them 
to  the  intra-cranial  structures,  have  been  so  carefully  noted,  that 
one  who  is  familiar  with  such  conditions  is  not  often  at  loss  to 
appreciate  the  necessity  of  early  operative  interference,  provided 
there  are  no  coiicomitant  processes  in  other  organs  to  interfere 
Zi-ifh  the  diagnosis.  For  instance,  a  suppurative  otitis  media 
being  present,  one  does  not  hesitate  to  enter  the  mastoid  cells 
when  the  patient  has  deep  seated  pain,  tenderness  over  the  mas- 
toid antrum  or  tip,  and  sagging  of  the  postero-superior  canal 
wall.  In  the  majority  of  cases  all  these  symptoms  are  present, 
and,  in  addition,  there  is  usually  a  rise  in  temperature  and  pulse. 
However,  not  finding  all  these  symptoms,  one  frequently  operates 
when  one  or  two  of  them  are  present,  the  general  aspect  of  the 
patient  making  it  seem  advisable. 

Extension  of  a  suppurative  process  from  the  mastoid  cells  to 
the  adjacent  intra-cranial  structures  is  usually  accompanied  by 
unmistakable  symptoms.  Even  though  typical  symptoms  of 
extension  are  not  present,  there  may  be  other  conditions  to 
justify  operative  intervention;  e.g.,  the  patient  not  doing  well; 
the  trouble  being  evidentlx  conilned  to  the  ear  and  its  surround- 
ings; one  is  frequently  led  to  operate  in  an  exploratory  way 
early,  rather  than  hesitate  too  long  for  confirmatory  signs.  The 
mastoid  cells  having  been  removed  it  is  not  difficult  to  explore 
the    neighboring    intra-cranial  structures.     An  early  exploratory 
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operation,  in  snch  a  doubtful  case,  has  often  averted  a  fatal  ter- 
mination which  would  have  resulted  from  waitings  for  more  certain 
indications. 

It  is  an  entirely  dilTcroit  problciii,  lioicci'cr,  i^'licit  a  concom- 
itant disease  is  present,  or  developing-,  ti)  determine  whether  cer- 
tain changes  of  temperature,  pulse,  respiration,  and  alterations 
in  the  blood,  are  due  to  extension  of  the  process  in  the  mastoid 
to  adjacent  structures,  or  to  the  other  i)atholot;ical  condition 
quite  remote  from  there. 

It  can  be  easily  seen,  for  instance,  how  doul)tful  physical  sic:ns 
of  sinus  thrombosis  or  epidural  abscess  being  present,  a  high 
leucocytosis,  or  a  blood  culture  showing  the  presence  of  bacteria, 
might  lead  one  to  operate,  if  there  were  no  symptoms  pointing 
to  a  possible  pneumonia ;  while  with  any  symptoms  even  vaguely 
suggesting  the  pulmonary  complication  such  an  investigation,  if 
positive,  would  still  leave  one  in  great  dtmljt  as  to  the  source  of  the 
leucocytes,  or  blood  infection.  In  support  of  this  idea  permit  me 
to  report  briefly  three  cases  selected  to  show  the  uncertainties 
which  may  occasionally  arise. 

Case  I. — H.  \\'.,  a  girl.  6  years  old,  under  the  care  of  Dr. 
J.  W'.  Brannan  for  broncho-pneumonia,  developed  an  acute  sup- 
purative otitis  on  the  left  side,  about  the  middle  of  Feliruary, 
1901.  Paracentesis  was  performed.  The  patient  recovered  from- 
the  broncho-pneumonia,  all  physical  signs  disappearing  in  a  fort- 
night. The  ear  continued  to  discharge,  and.  owing  to  formation 
of  granulations  in  the  middle  ear.  on  March  4,  1901,  under 
nitrous  oxide,  a  curettage  was  performed  to  improve  drainage 
from  the  attic.  On  ]\Iarch  12th,  owing  to  pain  and  tenderness 
over  the  mastoid,  a  mastoidectomy  was  performed.  Pus  and 
granulations  were  found  in  the  antrum  and  throughout  the  mas- 
toid cells,  all  of  which  were  removed.  The  temperature  chart 
from  the  date  of  operation  is  shown. 

On  account  of  the  previous  broncho-pneumonia  chloroform 
anesthesia  w^as  used,  in  the  hope  that  it  would  be  less  irritating 
to  the  pulmonary  mucous  membrane.  Nevertheless,  from  the 
hour  of  operation,  through  all  the  vacillations  of  temperature 
following  in  the  next  few  davs,  the  nurse's  notes  constantly 
record  a  violent  and  incessant  cough.  Despite  this  fact  Dr. 
Brannan  was  unable  at  any  time  to  find  any  definite  signs  in  the 
lungs  to  account  for  it.  On  the  second  da\-  following  the  opera- 
tion the  temperature  rose  to  105.6°  F.  where,  with  slight  varia- 
tions, it  remained  for  24  hours.  The  respirations  during  this 
time  were  from  30  to  40  per  minute,  and  the  pulse  from  120  to 
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160  per  minute.  The  temperature  then  dropped  in  a  few  hours 
to  normal,  and  again  rose  to  105.6°  F.,  where  it  remained  for 
48  hours.  The  respiration  went  down  to  20  to  30  per  minute  and 
the  pulse  to  120  to  140  per  minute.  At  this  time  Dr.  ]^IcKernon 
saw  the  case  with  Dr.  Brannan  and  myself.  There  was  no  com- 
plaint of  pain  in  the  head.  There  was  some  tenderness  complained 
of  on  pressure  along^  the  course  of  the  juj^ular  on  the  left  side, 
but  in  a  child  of  six  years  this  was  difficult  to  determine  ac- 
curately. The  wound  looked  healthy.  A  small  area  of  the  sinus 
exposed  at  the  original  operation  was  covered  with  apparently 
healthy  granulations.  Dr.  McKernon  was  inclined  to  attribute 
the  symptoms  to  pulmonary  condition,  rather  than  to  an  intra- 
cranial extension,  with  which  opinion  I  concurred.  That  night 
the  temperature  dropped  to  normal,  and  by  one  o'clock  the  fol- 
lowing day  had  risen  again  to  106°  F.  Dr.  Walter  B.  James, 
consulting  with  Dr.  Brannan,  was  unable  to  discover  sufficient 
physical  signs  in  the  lungs  to  account  for  the  temperature,  and 
advised  further  consultation  with  regard  to  the  ear.  Accordingly 
Drs.  ]\lcKernon  and  Dench  saw  the  case  with  Dr.  Brannan  and 
mvself  again  that  evening.  All  were  agreed  that  the  chart  was 
very  unlike  one  of  sinus  thrombosis,  and  Drs.  Dench  and  !McKer- 
non  were  inclined  to  wait  for  12  or  24  hours  longer  for  further 
developments.  Owing  to  the  fact  that  neither  Dr.  Brannan  nor 
Dr.  James  could  find  signs  in  the  kmgs  to  account  for  the  tem- 
perature I  asked  permission  to  explore  the  sinus.  To  this  they 
agreed,  and  accordingly.  I  operated  at  once.  A  disintegrating 
thrombus,  extending  from  beyond  the  knee  to  the  jugular  bulb, 
was  found.  Before  attempting  to  remove  it.  the  jugular  vein 
was  tied  off  just  above  the  clavicle  and  dissected  out  to  the  bulb: 
Along  the  course  of  the  vein,  the  glands,  which  were  beginning 
to  enlarge,  w^ere  removed.  The  sinus  was  opened,  the  disinte- 
grating thrombus  removed,  the  w^alls  curetted,  and  packed  with 
iodoform  gauze.  The  incision  in  the  neck  was  closed  at  once, 
and  healed  by  primary  imion.  The  temperature  dropped  to  97-4° 
F.  immediately  following  the  operation,  and  12  hours  later  rose 
to  105.6°  F.  Within  24  hours  it  had  reached  normal  again  where 
it  remained.     The  convalesceiice  was  uneventful. 

The  difficulty  in  this  case  was  that  the  incessant  cough,  com- 
ing on  directly  after  the  operation,  in  a  case  where  there  had  been- 
a  previous  distinct  broncho-pneumonia,  with  conditions  of  tem- 
perature, pulse  and  respiration  very  similar  to  those  present 
(which  eventually  proved  to  be  due  to  the  sinus  involvement) 
naturally  led  us  to  suspect  a  recurrence  of  the  pulmonary  lesion,. 
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rather  than  a  siinis  thrombosis.  Had  there  been  a  chill  with  each 
rise  of  temperature,  and  a  profuse  sweat  with  the  drop,  in  the 
absence  of  very  definite  puhnonary  sig^ns,  the  diagnosis  of  sinus 
thrombosis  would  have  been  more  probable.  That  even  these 
added  signs  of  profound  sepsis  are  still  insufficient  to  make  a 
certain  diifcrcntial  diagnosis  is  shown  by  the  following  case : 

Case  II. — Mrs.  B..  on  the  last  of  January,  1904.  developed  a 
case  of  grippe  with  acute  catarrhal  symptoms  in  the  naso- 
phar\nx  and  a  slight  bronchial  irritation.  On  February  2,  owing 
to  acute  pain  in  both  ears.  Dr.  Reuel  B.  Kimball  asked  me  to  see 
her  in  consultation.  Both  drums  were  bulging.  The  right  mas- 
toid was  exquisitely  tender  on  pressure  over  antrum  and  tip. 
Under  chloroform  anesthesia  both  drums  were  freely  incised. 
Smears  taken  from  the  ears  directly  after  incision  showed  pres- 
ence of  streptococci,  and  a  diplococcus  resembling  the  pneumo- 
coccus,  in  both.  The  temperature  which  was  101°  F.  dropped 
to  normal  in  a  few  hours.  The  mastoid  tenderness  had  entirely 
disappeared  within  24  hours.  I  did  not  see  her  again  for  48 
hours,  being  assured  by  Dr.  Kimball  that  there  was  no  pain  or 
tenderness  in  the  mastoid.  A  "slight  feeling  of  chilliness"  had 
been  experienced  when  the  temperature  rose  to  102.4°  F.  (see 
chart).  During  the  interval  between  that  and  the  second  slight 
chill  there  had  been  two  vacillations  in  temperature  of  about  two 
degrees.  Examination  of  the  ear  showed  both  to  be  discharging 
freely ;  there  was  no  pain ;  no  tenderness  on  pressure  over  the 
mastoid  region.  A  slight  bronchial  cough  was  present.  In  8 
hours  from  this  time  the  temperature  had  dropped  to  sub-normal 
with  profuse  perspiration,  and,  a  few  hours  later,  with  a  severe 
chill  lasting  one-half  hour  rose  to  105.8°  F.  No  physical  signs 
over  the  mastoid,  or  sinus,  or  along  the  course  of  the  jugular, 
showed  any  evidence  of  thrombosis.  The  respirations  were  32 
per  minute,  the  pulse  116  per  minute.  Dr.  Kimball  was  unable 
to  find  any  signs  in  the  lungs  except  an  occasional  rale  in  the 
larger  bronchi.  Dr.  Janeway  and  Dr.  McKernon  were  called  in 
consultation.  We  were  all  agreed  that  the  diagnosis  lay  between 
a  developing  pneumonia  and  thrombosis  of  the  lateral  sinus,  or 
jugular  bulb,  and  that,  in  the  absence  of  any  physical  signs  of  the 
latter,  it  w^as  wiser  to  wait  further  developments.  A  blood  count, 
made  at  this  time,  showed  a  leucocytosis  of  42,000.  In  six  hours 
the  temperature  dropped  to  103.5°  F..  and  then  with  a  slight 
chill,  rose  again  to  105°  F.  The  respiration  at  this  time  had  gone 
down  to  22  per  minute ;  the  pulse  to  100  per  minute.  Frequent 
cough  was  present,  and  by  the  next  morning,  when  Dr.  Janeway 


Difficulties   in   Diugiwsis   of  Mastoid   Complications.  285 

saw  the  case  with  Dr.  Kimball  and  myself  again,  the  sputum  was 
"so  typically  pneumonic"  (blood  stained)  that  it  was  considered 
sufficient  confinnation  of  the  diagnosis  of  pneumonia,  although 
no  further  physical  signs  in  the  lungs  zvere  found.  Twenty-four 
hours  after  the  severe  chill  a  drop  in  temperature  to  99°  F.  with 
profuse  perspiration  occurred.  The  pulse  went  down  to  80  per 
minute ;  the  respiration  to  20  per  minute.  The  ears  were  dis- 
charging freely,  and,  no  mastoid  tenderness  being  present,  I  did 
not  see  the  patient  again  for  some  days,  a  diagnosis  of  pneumonia 
having  been  made.  Four  hours  after  the  last  sudden  drop  in 
temperature  to  99°  F.  a  chill  occurred  with  a  rise  in  temperature 
to  106°  F.  In  eight  hours  it  dropped  again  to  normal  with  a 
profuse  sweat  and  never  rose  again  above  100,  the  patient  mak- 
ing uneventful  recovery  zvithont  cough  or  expectoration.  At  the 
end  of  a  month  I  saw  the  patient.  Both  drums  were  healed;  the 
hearing  was  acute ;  there  was  no  tinnitus. 

The  difference  between  this  case  and  the  one  just  described  is 
most  striking.  Here  a  distinct  chill  marked  each  rise  of  tem- 
perature ;  a  profuse  sweat  occurred  with  each  drop.  Except  for 
the  local  physical  signs,  the  whole  aspect  of  the  case  was  one  of 
sinus  thrombosis.  Yet  a  diagnosis  of  pneumonia  was  made  on 
the  presence  of  blood-stained  sputum,  although  auscultation  signs 
were  as  little  characteristic  of  pneumonia  as  were  the  local  signs 
of  intra-cranial  extension. 

Aly  own  belief,  now  that  recovery  is  complete,  is  that  a 
thrombus  had  formed  in  the  lateral  sinus,  and  that  the  patient 
was  strong  enough  to  overcome  the  doses  of  septic  poison  which 
were  thrown  from  it  into  the  circulation.  Certainly  the  chart  is 
typical  of  sinus  thrombosis,  and  the  local  signs  were  no  more 
definite  of  one  than  the  other.  A  third  case  presents  interesting- 
features  in  a  different  way. 

Case  III. — January  29,  1904,  I  was  asked  by  Dr.  John  S. 
Thachar  to  see  Miss  C,  17  years  of  age,  who  had  in  the  course 
of  a  catarrhal  pharyngitis,  developed  an  ear-ache  in  the  right  ear. 
The  temperature  was  101.8°  F.  The  right  drum  was  red,  lustre- 
less, and  bulging.  Under  nitrous  oxide  the  drum  was  freelv  in- 
cised. A  smear,  taken  directly  after  incision,  showed  the  pres- 
ence of  streptococci,  and  extra-cellular  diplococci.  There  was 
marked  tenderness  over  the  mastoid  antrum.  Twenty-four  hours 
later  owing  to  increasing  tenderness,  and  marked  sagging  of  the 
posterior-superior  canal  wall,  mastoidectomy  was  performed. 
Pus  and  granulations  were  found  throughout.  There  was  no 
destruction  of  the  bone.     The  sinus  and  dura  in  the  middle  cere- 
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bcllar  fossa  were  not  exposed,  l-'ollowin^'  the  operation  the  tem- 
peratnre  rose  to  102°  F.,  dropped  in  12  hours  to  100°  F.,  and  the 
following-  12  hours  rose  to  104°  F.  X'acillatinjr  l)etween  103  and 
104  for  12  hours  it  rose  to  104.6°  F.  There  was  no  pain  in  the 
head:  nothing-  eould  l^e  found  in  the  luno-s ;  respirations  were 
18  to  20  per  minute;  pulse  112  to  120  per  minute.  The  wound 
was  dressed  and  looked  perfectly  clean  throughout.  Blood  count 
showed  a  leucocytosis  of  more  than  20,000.  Dr.  AIcKernon  saw 
the  case  with  Dr.  Thachar  and  myself.  No  definite  evidence 
either  of  intra-cranial  or  pulmonary  involvement  being  found,  it 
was  decided  to  wait  for  further  developments.  Twenty-four 
hours  later,  nearly  seventy  hours  from  the  initial  rise  in  tempera- 
ture, typical  signs  of  lobar  pneimionia  were  found  by  Dr.  Thachar 
in  the  right  lung.  On  the  fifth  day  the  temperature  reached  nor- 
mal bv  crisis.  There  had  been  very  little  cough,  and  practically 
no  expectoration.  For  five  days  the  patient  progressed  very  sat- 
isfactorily;  a  slight  afternoon  rise  in  temperature  to  about  100° 
occurring  and  resolution  taking  place  very  rapidly.  The  mas- 
toid wound  looked  healthy  and  was  filling  rapidly  with  healthy 
granulations.  Then  began  a  most  interesting  fluctuation  in  the 
temperature  (shown  in  chart),  rising  each  day  a  little  higher  for 
ten  davs,  the  highest  point  reached  being  103.6°  F.,  and  drop- 
ping in  the  morning  to  normal,  or  a  little  sub-normal.  There 
was  no  chill,  and  no  profuse  perspiration.  There  was  no  evident 
enlargement  of  the  spleen  ;  no  abdominal  tenderness  ;  no  pain  any- 
wdiere ;  no  cough  or  expectoration.  Repeated  examinations  of 
the  blood  by  Dr.  Thachar  and  his  assistant,  Dr.  Williams,  showed 
ahvavs  a  leucocytosis  of  over  20,000.  No  Widal  reaction.  No 
Plasmodium  malarise.  A  culture  of  the  blood  was  negative.  The 
urinarv  examination  was  negative.  Dr.  Walter  B.  James  saw  the 
case  in  consultation,  and  felt  inclined,  despite  the  slight  physical 
signs  present,  to  regard  the  peculiar  temperature  as  due  to  slow 
resolution  in  the  lung. 

As  wall  be  seen  by  the  chart,  after  ten  days  of  this  daily  ex- 
acerbation and  remission  of  temperature,  it  became  normal,  and 
remained  so.     The  patient  made  an  uneventful  recovery. 

Here  delayed  physical  signs  of  pneumonia  iov  seventy  hours, 
following  a  mastoid  operation,  made  us  extremely  anxious  about 
the  possibility  of  an  intra-cranial  extension,  although  local  signs 
were  absent. 

Again,  after  the  pneumonia  had  so  far  cleared  up  as  to  give 
no  further  physical  signs,  a  septic  temperature  for  ten  days  placed 
us  in  grave  doubt  for  a  second  time. 
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CANDIDATES  THESIS: 

THE  APPLICATION  OF  COXSER\'ATI\'E  AXD  RADI- 
CAL   SURGERY    TO     CHRONIC     NASAL 
ACCESSORY   SINUS   DISEASE. 


R.    B.    CANFIELD,    M.D. 


The  subject-matter  of  this  paper  has  been  secured  by  observa- 
tions upon  some  two  hundred  cases  of  chronic  disease  of  the  dif- 
ferent nasal  accessory  sinuses,  treated  radically,  and  upon  one 
hundred  and  ten  cases  treated  conservatively.  Upon  a  minority 
of  these  cases  I  have  had  the  opportunity  to  operate  myself.  I 
have  assisted  at  all  the  remainder  and  have  carried  out  the  after 
treatment  of  the  great  majority. 

Before  passing  to  the  consideration  of  local  treatment,  I  wish 
to  add  my  testimony  to  that  of  those  who  have  insisted  upon  the 
treatment  of  the  general  condition.  Too  many  argue  that,  if 
proper  local  measures  are  taken,  the  general  condition  will  speedi- 
ly improve.  \\'hile  this  is  true  in  a  great  many  cases,  it  fails  in 
a  great  many.  It  is  also  true  that  the  local  condition  improves 
much  more  rapidly  when  the  general  health  is  cared  for.  A  hos- 
pitalized patient  does  not  heal  w^ell,  and  other  things  being  equal, 
that  method  of  treatment  should  be  chosen  which  the  soonest  dis- 
charges the  patient  from  the  house. 

It  is  conceded  that  some  cases  of  chronic  empyema  yield  to 
conservative  measures,  while  others  require  radical  ones.  It  is 
upon  the  percentage  of  those  which  should  belong  to  each  class 
that  operators  differ.  Jansen  makes  the  statement  that  if  one  sinus 
is  affected,  all  the  sinuses  on  that  side  of  the  head  are  more  or 
less  affected  and,  believing  that,  feels  compelled  to  adopt  radical 
methods  more  often  than  do  most  other  men.  In  my  experience 
fully  one-half  of  all  chronic  empyemas  of  the  antrum  are  simple, 
not  combined.  At  least  in  a  series  of  forty-six  cases,  twenty-one 
were  uncombined.  That  is.  disease  in  the  other  sinuses  had 
shown  itself  neither  by  symptom  nor  sign.  Recognizing  that  em- 
pyema may  lie  latent  without  the  exhibition  of  pus.  the  ethmoid 
and  sphenoid  were  exploratorily  opened  with  negative  result. 
Bv  far  the  greater  nmnber  of  cases  can  be  treated  successfully 
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conservatively,  and  recourse  lo  radical  operation  should  be  had 
infrequently.  Careful  and  accurate  diagnosis  and  painstaking 
treatment  will  be  successful  in  the  great  majority  of  cases.  I 
speak  of  complete  relief  in  50  per  cent,  of  all  chronic  cases  and 
in  90  per  cent,  of  uncombined  ones. 

To  consider  first  the  application  of  conservative  treatment  to 
chronic  empyema  of  the  antrum.  There  are  three  methods :  the 
alveolar,  that  of  the  canine  fossa,  and  the  intranasal. 

The  operation  through  the  alveolus  is,  in  my  opinion,  ad- 
missible only  when  a  diseased  tooth  may  be  considered  the  active 
etiological  factor,  and  only  in  such  cases  can  it  be  expected  to 
yield  good  results.  It  is  applicable  to  uncombined  cases  only, 
and  should  never  be  considered  the  operation  of  choice.  Al- 
though according  to  Hajek  and  Killian,  the  antral  mucous  mem- 
brane has  no  particular  predisposition  to  infection,  still  the  trauma 
caused  by  forcing  a  drill  through  the  alveolus  may  be  sufficient 
to  cause  irritation  enough  materially  to  prolong  the  duration  of 
the  disease,  even  to  infect  a  previously  healthy  antrum,  from  the 
germ-laden  mouth  secretions.  Communication  with  the  mouth 
is  in  all  cases  to  be  deprecated,  and  the  first  step  in  conservative 
treatment  should  be  to  close  such  an  opening.  The  strongest 
argument  that  can  be  urged  in  favor  of  this  method  is  that  it 
affords  free  egress  of  fluid  pus  already  in  the  antrum.  The  fact 
that  it  does  not  afiford  drainage  from  the  most  dependent  part  of 
the  antral  floor,  is  sufficient  to  show  that  it  does  not  perfectly 
fulfil  even  this  duty.  Then,  too,  pus  in  the  antrum  is  not  always 
fluid.  It  many  times  is  very  tenacious  and  stringy,  and  may  lie 
fastened  so  firmly  to  the  walls  or  roof  that  it  is  removed  with 
difficulty,  even  with  the  forceps.  The  after  treatment  generally 
employed  is  judicious  irrigation  or  the  dry  method,  followed,  in 
order  to  maintain  the  lumen  of  the  opening  of  sufficient  size, 
by  the  insertion  of  a  wick  of  gauze,  than  which  there  is  no  better 
medium  for  the  conduction  oi  infective  material,  unfortunately, 
however,  in  both  directions.  If  the  antrum  is  practically  dry, 
that  is,  if  there  is  no  formation  of  pus  in  the  antrum  itself,  the 
upper  end  of  the  wick  is  nevertheless  soaked  wath  infected  secre- 
tion very  soon  after  its  insertion.  Then,  too,  as  Luc  has  put  it, 
the  patient  is  forced  for  a  long  period  to  take  his  food  flavored 
with  a  sauce  of  iodoform  and  pus. 

What  has  been  said  of  the  alveolar  method  may  be  also  said 
of  the  method  of  operating  through  a  small  opening  in  the  canine 
fossa.     In  addition  it  mav  be  remarked  that  here,  as  no  caries 
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or  diseased  tissue  exists,  as  drainage  is  not  very  good,  and  addi- 
tional infection  almost  certain  to  take  place,  there  is  no  indication 
for  this  method  of  operative  procedure.  Soon  the  operator  is  con- 
fronted b}-  the  fact  that  he  must  either  insert  a  hard  rubber  ob- 
turator to  maintain  a  permanent  opening  or  allow  the  wound  to 
close.  In  the  one  case  he  forces  the  patient  to  wear  a  foreign 
body  in  his  mouth  for  the  rest  of  his  life,  while  if  he  adopt  the 
other  measure  he  may  reasonably  expect  a  recurrence.  To  re- 
open the  wound  is  to  court  reinfection.  It  is  in  the  pursuance  of 
these  two  methods  that  careful  control  is  impossible,  and  re- 
currences most  frequently  occur.  ^lany  times  the  operator,  after 
seeing  his  case  do  well  for  several  weeks  or  months,  is  dismayed 
to  find  not  only  a  recurrence  of  symptoms,  but  an  aggravation 
of  '^he  previous  condition. 

It  is,  I  think,  from  intranasal  methods  that  the  best  results 
from  conservative  surgery  must  be  expected.  To  their  successful 
use  belongs  not  onl}-  the  treatment  of  the  sinuses  affected,  but  of 
the  entire  nose  and  nasopharynx.  (This  and  the  following  state- 
ments do  not  refer  to  cases  whose  sole  cause  is  an  infected  tooth.) 
Pathological  conditions  are  always  found,  and  it  is  very  generally 
seen  that  permanent  results  are  not  secured  until  they  are  cor- 
rected. It  is  evident  that  a  deformed  middle  or  inferior  turbinate 
or  ethmoidal  bulla  may  interfere  with  the  proper  drainage  of  a 
frontal  ethmoid  or  antrum.  The  fact  that  hypertrophic  condi- 
tions are  seen  in  almost  all  cases  is  significant.  When  an  obstruct- 
ing septal  deviation  exists,  the  empyema  is  found  on  that  side  to- 
ward which  the  septum  deviates.  If  the  posterior  end  of  an  in- 
ferior turbinate,  or  a  mass  of  adenoid  is  seen  to  be  markedly 
greater  upon  one  side  than  upon  the  other,  it  is  on  that  side  that 
the  empyema  is  generally  to  be  found. 

That  this  is  not  mere  coincidence  is,  of  course,  granted.  The 
question  is,  How  far  is  the  hypertrophy  an  important  etiological 
factor  in  the  causation  of  emp}"ema,  and  how  far  does  it  influence 
its  course  ?  The  hypertrophic  condition,  either  congenital  or  aris- 
ing from  external  conditions,  occupation,  mode  of  life,  and  so 
forth,  particularly  predisposes  to  influenza,  diphtheria,  scarlet 
fever,  measles,  and  repeated  head  colds,  which  are  themselves 
the  diseases  most  important  in  the  causation  of  empyema.  It  is 
continual  sneezing,  hacking  and  coughing  that  loosen  the  mucous 
membrane  from  the  nasopharyngeal  wall  and  predispose  to  poly- 
poid degeneration,  polyps  and  severe  infection.  Xasal  hyper« 
trophy  not  only  predisposes,  but  is  also  a  direct  etiological  factor, 
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and  may  l)c  considered  to  act  in  one  of  two  wavs.  .\  posterior  end 
or  a  mass  of  adenoid  may  become  a  depot  for  the  <le])osit  or  forma- 
tion of  pus,  and  so  make  a  continual  feeder  of  infected  material 
which  may  find  its  \va}'  into  any  of  the  accessory  sinuses  and  set 
up  an  empyema  essentially  chronic  from  the  start.  The  condi- 
tion, then,  which  has  been  so  important  in  causation,  is  naturally 
an  important  at^ent  in  determining"  the  chronicity  of  the  disease. 
I  can  recall  cases  that  had  for  months  resisted  treatment,  some 
of  which  had  gone  on  to  rachcal  operation  with  counter  opening 
in  the  nose,  and  which  continued  to  pour  out  pus  for  months, 
finally  clearing  up  after  the  removal  of  some  apparently  insignifi- 
cant mass  of  hypertrophy. 

Hypertrophies  act,  then,  as  sources  of  infection  and  reinfec- 
tion. They  act  also  in  another  way  equally  important.  That  is. 
they  prevent  free  nasal  respiration,  and  free  nasal  respiration  is 
the  sine  qua  non  in  the  sttcessfid  intranasal  treatment  of  chronic 
empyema.  It  is  the  faihire  to  note  this  fact  that  compels  many 
operators  to  resort  unnecessarily  to  radical  methods.  It  is  im- 
portant not  only  that  sufificient  air  for  breathing  purposes  pass 
through  the  nose,  and  that  the  patient  keep  his  mouth  closed,  but 
that  the  nostrils  functionate  properly.  According  to  the  theory 
first  advanced  by  ]\I.  Halle,  of  Berlin,  the  action  of  the  air  passing 
in  and  out  through  the  nose  is  that  of  a  chimney,  drawing  out 
the  air  and  incidentally  any  secretion  from  the  accessory  sinuses 
through  their  ostia.  In  my  opinion,  this  is  important.  In  no 
other  way  can  I  account  for  the  presence  in  the  middle  meatus 
of  strings  of  dry  tenacious  pus  which  have  made  their  way 
slowly  out  of  the  anterior  accessory  sinuses.  It  may  be  said  that 
in  the  sinuses  this  pus  was  fluid,  but  dried  after  appearing  in 
the  nose.  This  may,  to  some  extent,  be  true,  but  some  of  these 
cases,  when  opened  radically,  show  just  such  tough  strings  of  pus, 
very  firmly  adherent  to  the  sinus  walls.  They  often  extend  from 
the  inner  wall  out  through  the  ostium  and  into  the  nose. 

Then,  too,  the  patient,  immediately  after  a  Killian  radical 
frontal  operation,  can  by  forced  inspiration  aspirate  the  entire 
serous  contents  of  the  frontal  sinus  backward  into  his  throat. 
Nor  is  this  aspiration  confined  alone  to  the  course  of  the  inspired 
air  usually  given  in  text-books.  It  is  marked  in  the  inferior 
meatus  as  well,  as  evidenced  by  the  fact  that  the  flow  of  tears 
can  be  much  hastened  by  snuffling,  and  by  the  fact  that  a  few 
grains  of  iodoform  powder  blown  into  the  antrum  soon  make  their 
appearance  in  the  inferior  meatus,  if  an  opening  be  present  there. 
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To  those  who  beHeve  in  this  tlieory  the  importance  of  correcting 
any  abnormahties  that  may  interfere  with  free  and  proper  nasal 
respiration  will  be  evident.  Drainage  of  the  antrum  by  aspiration 
into  the  nose  is.  in  my  opinion,  freer  and  as  a  therapeutic  agent 
more  satisfactory  than  drainage  by  any  other  method.  This  has 
been  borne  out  by  clinical  results,  for,  since  this  theory  has  beer, 
evolved,  cases  which  had  previously  done  poorly,  have,  after  re- 
moval of  obstructing  septal  deviations,  spurs,  and  so  forth,  made 
satisfactorv  recoverv. 

The  first  step  then,  in  this  line  of  surgery,  is  to  establish  free 
nasal  respiration,  and  to  correct  any  pathological  condition  that 
may  exist.  In  attacking  the  antrum  it  is.  in  my  mind,  immaterial 
whether  one  choose  the  middle  or  the  inferior  meatus.  Person- 
ally. I  prefer  the  inferior.  Here  the  bone  is  thicker,  it  is  true, 
but  there  is  less  danger  of  penetrating  the  orbit.  The  inferior 
edge  of  the  inferior  turbinate  should  be  removed  in  order  to  give 
free  approach  to  the  lateral  wall  of  the  nose.  An  opening  should 
then  be  broken  into  the  antrum,  one-half  an  inch  by  three-quarters 
in  size.  This  is  easily  done  with  an  electric  drill  or  with  a  mallet 
and  chisel.  A  curved  metal  tube  three-eighths  of  an  inch  in  di- 
ameter is  inserted  into  this  opening,  and  the  sinus  vigorously 
politzerized.  \'ery  generally  by  this  first  inflation,  pus  is  found, 
though  in  many  cases,  even  when  pus  is  in  the  antrum,  it  does 
not  make  its  appearance  at  this  time.  The  antrum  should  then 
be  thoroughly  irrigated,  and  again  politzerized.  irrigated  and 
thoroughl}-  dried.  Iodoform  powder  may  then  be  insufflated. 
By  this  method  it  is  safe  to  say  that  any  pus  in  the  antrum  will 
be  secured.  It  is  important  to  note  that  at  the  time  of  operation, 
or  at  any  time  during  the  after  treatment,  although  the  antrum 
may  sound  dry  at  the  first  politzerization,  it  is  not  wise  to  con- 
sider it  so,  for  small  masses  of  pus  which  are  the  sources  of  in- 
fection and  which  must  be  removed  are  often  adherent  to  the 
walls.  To  overlook  this  fact  renders  the  operator  likely  to  con- 
sider the  antrum  healthy.  This  is  especially  true  where  the  an- 
trum is  opened  for  diagnostic  purposes — transillumination  being 
negative  and  no  positive  signs  of  antral  disease  being  present. 
A  second  irrigation  and  politzerization  are  necessar\-  to  dislodge 
such  masses. 

I  believe  in  discontinuing  irrigation  at  the  earliest  moment, 
and  resorting  to  the  dry  treatment.  Regeneration  of  the  mucous 
membrane  must  thus  be  better  assisted.  This  method  of  treat- 
ing uncombined  empyemas  of  the  antrum  appeals  to  me.     The 
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use  of  the  electric  drill  is  almost  painless,  quick  and  easy.  It 
makes  an  opening  large  enough,  so  that  the  after-treatment  can 
be  carried  out  without  discomfort  and  in  great  part  by  the  ])aticnt 
himself.  In  favor  of  this  method  of  treatment  is  the  fact  that 
this  opening  may  l)c  maintained  without  danger  of  reinfection, 
and  that  careful  control  is  thus  made  possil)le.  It  should  prove 
satisfactory  in  certainly  nut  less  than  nine  cnit  of  ten  cases. 

The  cases  which  do  not  clear  up  arc  combined,  in  my  ex- 
perience, generally  with  the  ethmoid.  There  is  no  doubt  that  the 
ethmoid  serves  as  a  source  of  infection  in  the  great  majority  of 
obstinate  combined  empyemas,  and  in  all  obstinate  cases  should 
be  most  carefully  examined.  If  the  ethmoid  is  involved,  remov?! 
of  the  anterior  half  of  the  middle  turbinate  exposes  several  of 
its  cells.  If  care  be  taken,  operating  at  each  sitting  onlv  so  far 
as  the  field  is  clearly  visible,  ethmoids  of  small  size  may  be  very 
well  cleaned  out  through  the  nose.  An  invaluable  aid  is  the  specu- 
lum of  Killian  for  median  rhinoscopy,  by  which  the  different 
openings  of  the  ethmoidal  cells  can  be  very  clearly  seen  and  the 
points  of  pus  detected.  Free  daily  use  of  the  soft  probe  often 
detects  infected  cells  not  before  suspected.  Thoroughness  in 
operating  on  the  ethmoid  is  most  important  in  determining  the 
degree  of  success  to  be  obtained.  The  anterior  two  ethmoidal 
cells  and  those  extending  over  the  orbit  cannot  be  reached  through 
the  nose.  In  cases  which  do  not  yield  to  this  much  surgery,  the 
frontal  sinus  is  probed,  catheterized  or  politzerized  as  may  be 
possible. 

In  extensive  ethmoidal  disease  involving  the  posterior  cells, 
the  sphenoid  is  at  once  suspected,  and  must  be  examined.  The 
first  step  toward  inspection  of  the  sphenoid  is  the  thorough  re- 
moval of  any  septal  deviation  obstructing  the  view  of  the  sphenoid- 
al orifice.  The  opening  can  then  in  a  large  percentage  of  cases 
be  made  out.  For  narrow  noses,  where  the  ostium  is  invisible,  is 
suggested,  under  cocaine  and  adrenalin,  the  use  of  a  soft,  slender 
silver  probe,  bent  somewhat  like  a  Eustachiaii  catheter,  but  with 
a  more  uniform  gradual  curve.  This  probe  is  inserted,  convexity 
upwards,  between  the  septum  and  middle  turbinate,  and  pushed 
gradually  upward  until  it  rests  against  the  cribriform  plate.  It 
is  then  pushed  gently  backward  until  the  posterior  pharyngeal 
wall  is  felt.  It  is  now  in  the  immediate  neighborhood  of  the 
sphenoidal  opening.  A  little  manipulation  very  generally  suc- 
ceeds in  passing  it  into  the  sinus.  Hypertrophic  turbinates  do 
not  obstruct  as  the  probe  is  passed  above  them,  and  septal  devi- 
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ations,  whether  cartilaginous  or  bony,  do  not  extend  so  high. 
The  perpendicular  plate  of  the  ethmoid  immediately  below  the 
lamina  cribrosa  rests  almost  always  in  the  median  line,  so  that 
approach  to  the  sphenoidal  orifice  by  this  route  is  free. 

If  neither  polyps  or  granulations  can  be  felt,  the  patient  may 
sit  for  ten  to  thirty  minutes,  the  probe  in  position,  and  head  bent 
forward,  in  the  hope  that  any  pus  present  may  make  its  appear- 
ance on  the  probe.  If  this  procedure  is  negative  a  slender  canula 
following  exactly  the  curve  of  the  probe  that  has  already  been 
successful,  is  inserted.  The  sinus  is  catheterized  and  a  very  fair 
idea  of  its  condition  is  secured.  If  it  be  found  diseased,  the 
entire  anterior  inferior  wall  is  removed,  and  the  sinus  wiped  out 
with  cotton-carrying  forceps.  Great  care  must  be  taken  to  re- 
move the  entire  wall  to  prevent  the  formation  of  exuberant  granu- 
lations and  scar  tissue.  By  removing  this  wall  completely  the 
annular  contraction  around  the  orifice  frequently  so  troublesome 
is  largely  obviated,  tlmt  is,  until  the  sinus  is  healed,  after  which 
it  may  be  allowed  to  take  place.  This,  of  course,  presupposes  the 
correction  of  any  septal  deviation  toward  the  affected  side,  and 
is  greatly  facilitated  by  the  Killian  speculum,  which  can  be  in- 
serted almost  to  the  posterior  pharyngeal  wall.  The  obstinate 
sphenoidal  empyema  is  almost  always  combined  with  disease  of 
the  posterior  ethmoid  cells,  so  that  they  must  always  be  considered 
together. 

So  far  one  can  go  along  intranasal  lines,  and  not  until  so 
much  has  been  done,  carefully  and  painstakingly,  is  one  war- 
ranted in  considering  radical  surgery.  The  first  end  to  be  se- 
cured is  the  alleviation  of  distressing  symptoms,  such  as  pain, 
headache,  neuralgia,  sense  of  head  pressure  and  of  illness.  These 
are  always  greatly  improved  by  the  first  evacuation  of  pus,  which 
can  be  accomplished  quite  as  well  and  with  much  less  cost  to  the 
patient  by  conservative  as  by  radical  methods.  It  is  only  when 
there  is  present  malignant  growth,  caries,  cerebral  symptoms,  or 
imminent  danger  of  fistula  formation  that  one  may  proceed  at 
once  to  the  greater  operation.  One  should  never  resort  to  radical 
surgery  because  the  symptoms  are  severe,  the  pus  foul,  and  the 
physical  depression  profound.  It  is  not  by  any  means  true  that 
the  most  chronic  cases  are  always  the  most  difficult  to  treat,  and 
are  those  to  require  radical  measures.  One  should  not  consider 
that  because  the  patient  has  had  a  foul-smelling  empyema  for 
twentv  vears  that  it  will  not  yield  to  conservative  methods.  ^lany 
authors  have  expressed  surprise  that  antra  that  have  discharged  a 
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most  fetid  pus  for  years  should  clear  up  completely  after  being 
irrigated  a  couple  of  times.  The  reason  for  an  apparently  re- 
markable cure  is  not  far  to  seek.  They  belong  to  what  Avellis 
calls  "Eiter-Rest-"  Empyema  (empyema  due  to  traces  of  pus), 
and  owe  their  condition  to  the  fact  that  after  the  acute  inflamma- 
tion has  subsided  the  pus  loses  its  virulence,  lies  stagnant  in  the 
cavity,  forming  slowly  and  being  slowly  discharged.  The  n:u- 
cous  meml)rane  assumes  a  certain  tolerance  of  its  presence,  and 
absorbs  it  with  reluctance.  The  chief  evidence  of  this  condition 
is  a  desquamation  and  caseation  of  the  antral  epithelium,  similar 
in  odor  and  appearance  to  the  cholesteatoma  of  chronic  suppura- 
tive middle-ear  disease.  As  long  as  the  natural  antral  orifice  re- 
mains patent,  the  material  makes  its  escape  easily,  especially  at 
night.  It  is  only  when  the  orifice  becomes  occluded  by  dried  pus 
or  by  some  other  means,  that  the  antrum  becomes  filled  with  a 
semi-solid,  remarkably  foul,  cheesy  tumor  that  may,  and  some- 
times does,  perforate  the  antral  wall,  generally  the  anterior  one. 

\\'hen  now  it  becomes  necessary  to  resort  to  radical  opera- 
tion, there  seems  to  me  to  be  but  one  method  to  pursue.  I  have 
classed  the  intranasal  operation,  described  by  Dr.  Curtis  before 
this  society  last  year,  as  a  conservative  one.  When  one  chooses 
to  operate  radically,  he  feels  the  necessity  of  securing  a  free  and 
comprehensive  view  of  his  operative  field.  This  can  be  secured 
only  by  operating  through  the  canine  fossa.  I  have  said  that,  in 
general,  only  combined  empyemas  require  radical  measures. 
Therefore,  in  operating  upon  the  antrum,  that  operation  should 
be  chosen  which  exposes,  for  examination  and  treatment,  not  only 
the  antrum,  but  also  those  sinuses  in  combination  with  which  it  is 
most  frequently  diseased,  namel}-.  the  ethmoid  and  S])henoid.  For 
this  purpose  the  Kuster  operation  is  insufficient,  and  the  so-called 
Luc-Caldwell  operation,  or  some  modification  of  it,  should  be 
chosen.  The  one  that  appeals  to  me  the  most  strongly  is  the  one 
employed  by  Jan  sen,  though  I  difl:'er  from  him  in  some  points  that 
seem  important. 

The  operation  is  as  follows:  (i)  Careful  cleansing  of  the 
teeth;  (2)  shallow  anesthesia;  (3)  insertion  of  gauze  strips  be- 
tween the  cheek  and  the  superior  and  inferior  rows  of  teeth,  to 
prevent  hemorrhage  backward  into  the  throat. 

Operation. —  (i)  Incision  through  the  mucous  membrane  and 
periosteum,  just  above  the  tooth  line  from  the  first  molar  to  the 
first  incisor.  (2)  Retraction  of  the  periosteum  and  resection  of 
the  en'ire  frontal  wall  of  the  antrum.     (  t,)   Careful  inspection  of 
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the  antrum,  its  walls,  mucous  membrane  and  contents.  (4)  [More 
or  less  thorouo;h  erasion  of  mucous  membrane.  (  5 )  Removal  of 
the  median  wall  by  means  of  forceps.  (6)  Curettage  of  the  eth- 
moid through  the  area  corresponding  to  the  insertion  of  the  mid- 
dle turbinate.  (7)  Inspection  of  the  previously  treated  sphenoid 
and  removal  of  any  pathological  contents,  with  resection  of  the 
entire  anterior-inferior  wall.  (8)  Formation  of  the  mucous  mem- 
brane flap  and  counter-opening  into  the  nose.  (9)  Loose  pack- 
ing in  the  antrum,  ends  extending  into  nose.  (10)  Suture  of  the 
mucous  membrane  flap  to  the  median  end  of  the  initial  incision. 
(11)  Complete  suture  of  the  initial  incision  for  primary  union. 

In  commenting  upon  this  operation,  I  wish  to  say  that  a  thor- 
ough and  comprehensive  view  of  the  antrum,  ethmoid  and 
sj^henoid  is  secured.  The  importance  of  leaving  as  much  mucous 
membrane  as  possible  is  great.  Knowledge  of  the  pathological 
conditions  existing  in  chronic  antral  disease,  and  the  success  of 
conservative  methods  of  treatment,  leads  one  to  infer  that  much 
of  the  mucous  membrane  always  removed  during  radical  opera- 
tion, would,  if  allowed  to  remain,  regenerate.  If  there  is  doubt 
in  the  mind  of  the  operator  concerning  the  viability  of  mucous 
meml)rane.  it  should  not  be  removed.  It  can  do  no  harm,  and 
even  the  smallest  bits  shorten  the  duration  of  the  after  treatment. 
By  this  method  of  treatment,  one  or  two  anterior  ethmoid  cells 
are  always  found  that  could  not  be  reached  through  the  nose. 
In  large  ethmoids  there  still  remains  another  anterior  cell  and 
some  extending  over  the  orbit  that  cannot  be  reached  even  by  this 
method. 

The  mucous  membrane  flap  may  be  made  in  two  ways :  An 
incision  anteroposteriorly  along  the  inferior  edge  of  the  attach- 
ment of  the  inferior  turbinate  is  made ;  another  along  the  floor 
of  the  antrum;  these  two  are  joined  posteriorly.  The  flap  thus 
formed  is  about  one-half  by  one  and  a  quarter  inches.  It  is  turned 
into  the  antrum  and  its  tip  sewed  to  the  buccal  mucous  mem- 
brane in  the  line  of  the  initial  incision  and  near  its  median  end. 
The  second  method  is  that  used  by  Killian.  It  is  as  follows: 
The  first  incision  is  the  same  as  the  first  incision  of  the  other 
method — along  the  attachment  of  the  inferior  turbinate.  From 
the  anterior  and  the  posterior  ends  of  this  incision  two  short  ones 
are  made  vertically  downwards  to  the  floor  of  the  antrum.  The 
flap  thus  formed  is  turned  down  over  the  antral  floor  and  held 
in  position  by  one  suture.  The  second  flap  is  somewhat  larger 
than  the  first,  and  is  especially  adapted  to  cases  in  which  the  an- 
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terior  wound  is  to  remain  open,  as  the  removal  of  the  gauze 
packing  through  the  nose  is  Hkely  to  loosen  it.  The  packing 
ill  the  antrum  should  be  loose,  arranged  carefully,  and  when  the 
primary  incision  is  closed,  should  be  led  by  two  strands  well  into 
the  inferior  meatus.  Else  it  is  removed  with  difficulty,  and  may 
even  require  a  primary  anesthesia.  It  should  remain  five  days. 
Care  must  be  taken  to  smooth  the  edges  of  the  bone  opening  to 
prevent  tlie  formation  of  exuberant  granulations  and  possibly 
gangrene  of  the  flap.  The  sphenoid  should  not  be  packed.  If  it 
is  carefully  wiped  out  at  the  time  of  operation,  the  hemorrhage 
from  this  point  will  generally  be  slight,  and  if  it  does  occur,  it  is 
safer  to  let  it  bleed  than  to  fill  the  sinus  with  gauze. 

The  relation  of  the  sinus  to  the  optic  nerve  and  brain  is  so 
intimate,  its  walls  so  paper-thin,  even  containing  dehiscences,  that 
pressure  upon  the  bleeding  points  of  the  small  branches  of  the 
spheno-palatine  arteries  that  nourish  the  lateral  walls  may  cause 
the  backing-up  of  blood,  elevated  pressure,  permanent  injury  to 
the  optic  nerve,  or  even  hemorrhage  into  the  cranial  cavity,  as 
I  have  seen  occur. 

The  gauze  packing  is  removed  on  the  fifth  day.  through  the 
inferior  meatus  if  the  buccal  wound  was  sutured  at  the  time  of 
operation,  otherwise  through  the  opening  in  the  canine  fossa. 

The  after  treatment  consists  in  a  judicious  use  of  irrigation, 
politzerization,  and  the  dry  method.  Its  duration  is  variable,  and 
extends  over  a  period  of  months,  depending  largely  upon  the 
care  with  which  it  is  carried  out.  After  the  first  ten  days  the 
patient,  properly  instructed  and  furnished  with  a  suitable  tube, 
can  carry  it  out  at  home.  Here  again  it  is  important  to  irrigate 
as  infrequently  as  possible  to  assist  the  formation  of  new  mucous 
membrane  and  scar  tissue,  and  to  prevent  the  formation  of  ex- 
uberant granulations.  If  these  granulations  form  at  the  osteum 
of  the  sphenoid,  they  can  be  removed  with  a  sharp  spoon.  In  the 
most  troublesome  cases  they  form  in  the  antrum,  and  may  require 
even  a  reopening  of  the  primary  incision.  Despite  this  fact,  in 
all  cases  where  it  is  deemed  possible,  the  anterior  wound  should 
be  closed,  else  the  antrum  becomes  merely  a  very  slowly  healing 
depot  for  the  reception  of  infective  material  and  food.  There 
are  cases  of  caries,  perforation  and  malignant  growth,  where  the 
wound  must  remain  open.  In  these  the  healing  is  facilitated  by 
the  early  application  of  large  Thiersch  grafts,  the  larger  the 
better.  Packing  should  be  discontinued  early,  or  as  soon  as  the 
grafts  have  taken.     The  granulations  may  be  kept  down  by  sil- 
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ver,  and  the  buccal  wound  closed  with  a  plug  of  cotton.  Even 
after  the  wound  has  entirely  healed,  a  roll  of  cotton,  wdiich  can  be 
changed  at  will,  will  generally  be  found  to  be  more  agreeable 
to  the  patient,  and  to  cause  less  irritation  to  the  mucous  mem- 
brane than  a  hard  rubber  obturator. 

Xot  only  docs  an  unclosed  antrum  serve  as  a  receptacle  for 
infective  material,  but  it  also  often  causes  most  unpleasant  sub- 
jective symptoms,  such  as  sensations  of  pain,  cold,  lightheaded- 
ness and  occasional  vertigo,  which  may  persist. 

The  fact  that  cases  of  combined  empyema  of  the  antrum,  eth- 
moid and  sphenoid,  which  resist  careful,  conservative  treatment, 
are  generally  those  with  large  atypical  ethmoids  which  are  dif- 
ficult, dangerous  and  sometimes,  even  by  this  method,  impossible 
thoroughly  to  eradicate,  renders  doubtful  the  prognosis  for  ab- 
solute recovery,  after  even  the  most  radical  antral  operation. 
These  cells  must  be  approached  by  another  route — by  an  external 
operation  generally  through  the  frontal  sinus. 

]\lany  ditterent  methods  for  operating  upon  the  frontal  sinus 
have  been  advocated,  but  most  of  them  have  fallen  into  disuse. 
In  the  case  of  this  sinus  one  should  resort  to  radical  methods 
with  the  greatest  reluctance,  and  it  is  unfortunately  here  that  the 
least  can  be  done  conservatively.  In  proceeding  radically,  one 
presupposes  that  every  effort  along  conserv-ative  lines  has  been 
made,  that  neither  the  antrum  nor  the  sphenoid  is  the  cause  of 
the  continuance  of  the  frontal  disease,  but  that  it  must  lie  either 
in  the  frontal  sinus  itself  or  in  the  orbitofrontal  or  anterior  eth- 
moid cells.  The  anterior  ethmoid  cells  open  either  into  the  infun- 
dibulum  or  into  the  frontal  sinus,  and  clinical  experience  bears 
out  the  statement  that  these  are  always  infected  together.  The 
former  is  generally  the  source  of  the  sinus  disease.  The  opera- 
tion chosen  for  the  relief  of  this  condition  mvist  be  one  to  expose 
thoroughly  both  these  areas.  I  shall  consider  three  methods  of 
procedure:  (i)  that  of  Hajek,  the  object  of  which  is  to  secure 
drainage  of  the  sinus;  (2)  that  method  by  which  the  frontal  sinus 
is  to  be  obliterated  by  the  formation  of  granulations,  and  by  pack- 
ing; (3)  Killian's  operation  for  the  obliteration  of  the  sinus  with- 
out packing. 

To  consider  the  first  briefly,  an  incision  is  made  through  the 
soft  tissues  and  periosteum,  passing  through  the  eyebrow  from 
its  temporal  to  its  median  end.  From  the  median  end  a  second 
incision  passes  vertically  upwards  to  the  superior  margin  of  the 
•sinus   previously   determined  by  the   Roentgen   ray.      An   osteo- 
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plastic  riap.  corresponding-  to  the  anterior  wall  of  the  sinus,  is 
then  cut  and  turned  back  in  the  soft  tissues.  The  entire  mucous 
membrane  is  erased,  bony  septa  removed,  and  the  walls  of  the 
sinus  smoothed  off.  The  nasofrontal  duct  is  enlarged  as  far  as 
possible,  the  remaining  ethmoitl  cells  are  excavated,  and  the  sinus 
cleansed.  A  conical  drainage  tube  is  inserted  into  the  opening 
between  the  sinus  and  the  nose,  and  the  wound  sutured  for  pri- 
mary union.  The  tube  is  to  remain  in  i)lace  for  at  least  three 
months,  and  is  to  be  removed  through  the  nose.  It  is  as  large 
as  can  be  conveniently  inserted,  and  sufficiently  conical  to  hold 
it  in  position.  From  time  to  time  during  the  after  treatment 
it  is  gently  drawn  up  and  down  to  prevent  its  becoming  adherent. 
The  object  in  this  operation  is.  of  course,  to  prevent  deformity 
and  preserve  the  sinus,  as  well  as  to  eradicate  disease.  In  the 
first  two  the  operator  is  generally  successful.  Deformity  is  prac- 
tically absent;  however,  out  of  seven  cases.  Hajek  reports  two 
recurrences  at  eight  and  nine  months  after  the  operation,  respec- 
tively, and  while  still  under  daily  observation.  These  recurrences 
occurred  unexpectedly  and  without  symptoms.  The  other  five 
cases  are  recent  and  still  under  treatment. 

Against  this  method  of  operating  there  is  urged  in  the  first 
place  that  the  necessity  of  wearing  the  drainage  tube  for  three 
months  is  decidedly  unpleasant.  Hajek  claims  that  epidermatiza- 
tion  takes  place  readily  around  it.  and  that  any  granulations  may 
easily  be  controlled  with  silver  nitrate.  Considerable  contraction 
must  surely  take  place,  however,  after  its  reiuoval.  Again,  it  would 
seem  that  the  condition  in  the  frontal  sinus  that  existed  before 
operation  might  again  obtain.  One  of  the  chief  causes  of  the 
chronicity  of  the  disease  is  the  deposit  of  small  pockets  of  pus 
in  the  various  irregular  recesses  of  the  sinus,  their  inspissation 
and  subsequent  formation  of  fibrous  tissue  septa.  The  resulting 
chamber-building  prevents  perfect  drainage  and  tends  towards 
recurrence.  It  is  quite  possible  that  with  a  wide  communication 
w^ith  the  nose,  this  reinfection  and  secondary  chamber  fonnation 
might  again  occur. 

The  second  method,  that  in  which  granulation  formation  from 
the  bottom  is  desired  and  packing  is  to  be  the  after  treatment, 
may  be  carried  out  as  follows :  ( i )  -A.n  incision  through  the  eye- 
brow from  its  temporal  to  its  median  end.  curving  dowuiward 
over  the  frontal  process  of  the  superior  maxilla  and  cheek.  (2) 
Frontal  sinus  entered  through  the  anterior  wall  near  the  median 
line.      (3)    Formation   of  a   narrow   linear   incision   through   the- 
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bone  from  the  opening  along  the  supraorbital  ridge  to  the  external 
boundary  of  the  sinus.  This  is  easily  made  with  Doyen  rongeur. 
(4)  Enlargement  of  the  two  extremities  of  this  incision  so  as  to 
receive  the  jaws  of  the  two  rongeurs,  by  means  of  which  the 
anterior  frontal  wall  is  broken  off  in  the  soft  tissues  to  form  the 
osteoplastic  flap.  The  soft  tissues  and  osteoplastic  flap  are  then 
held  back  by  a  retractor  which  must  be  managed  with  considerable 
care  to  prevent  injury  and  possible  loss  of  the  bone  flap.  (5) 
Removal  of  the  floor  of  the  sinus  and  inner  wall  of  the  orbit. 
(6)  Complete  erasion  of  the  frontal  mucous  membrane  and  eradi- 
cation of  bony  septa.  (7)  Curettage  of  the  ethmoid.  (8)  In- 
spection of  the  sphenoid.  (9)  Careful  cleansing  of  the  sinus  and 
insertion  of  iodoform  packing.  (10)  Replacing  of  osteoplastic 
flap  and  suture  of  the  primary  incision.  The  center  stitch  and 
gauze  to  be  removed  on  the  fifth  to  the  eighth  day.  Packing  is 
then  carried  out  through  the  central  third  of  the  incision,  the  ex- 
ternal  and   internal   thirds   remaining  undisturbed. 

By  this  operation  anterior  ethmoidal  and  orbitofrontal  cells 
that  had  escaped  observation  at  the  time  of  the  radical  antral 
operation  are  exposed.  A  free  view  of  the  infected  sinuses  is 
secured.  Indeed,  a  more  radical  operation  could  scarcely  be 
performed. 

As  to  its  after-results  :  First,  upon  the  eye. — In  a  large  per- 
centage of  cases  no  evil  effect  is  noted.  On  the  other  hand,  in 
many  cases,  more  or  less  unpleasant  conditions  result.  One  symp- 
tom complained  of  is  diplopia  which  follows  the  complete  or  par- 
tial loosening  of  the  pulley  of  the  superior  oblique  muscle  from 
its  bony  attachment.  If  temporary,  this  diplopia  lasts  from  seven 
to  fourteen  days :  it  may  be  permanent.  Another  symptom  is 
dimness  of  vision,  which  may  result  from  excessive  lacrimation. 
This  lacrimation  is  due  either  to  ptosis  and  consequent  faulty 
situation  of  the  superior  lacrimal  punctum  or  to  permanent  in- 
duration at  the  internal  angle  which  presses  upon  the  lacrimal 
duct.  Another  and  more  serious  dimness  of  vision  results  from 
injur}'  to  the  eye  itself.  This  may  be  the  result  of  an  acute  iritis 
set  up  at  the  time  of  operation  by  pressure  upon  the  eyeball  by 
the  retractor.  This  iritis  may  run  the  usual  course  and  disappear 
without  sequelje,  or  develop  into  a  chronic  condition,  evidenced 
by  no  pain,  slight  injection  and  considerable  impairment  of  vision. 
Again,  dimness  of  vision  may  be  due  to  a  condition  which  I  have 
noticed  in  two  cases  of  amblyopia  following  this  operation.  It  is 
evidenced  bv  a  verv  slitrht  injection  of  the  nerve  head  and  loss 
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of  its  clear  outline.  Its  fibers  melt  off  indistinctl}-  into  the  retina, 
especially  upon  the  nasal  side.  The  trouble,  therefore,  seemed 
a  traumatic  neuroretinitis.  X'ision  in  one  case  was  one-thirtieth, 
in  the  other  one-fifteenth.  The  refractive  media  were  clear.  The 
only  abnormalities  i)resent  were  the  ones  described.  In  both  cases 
the  amblyopia  had  persisted  two  years. 

Second,  cosmetic  results :  Small  frontal  sinuses  yield  the  best 
■cosmetic  results,  for  the  osteoplastic  flap  is  smaller  and  any  dis- 
placement consequently  less  noted.  Packing  also  need  be  con- 
tinued for  a  shorter  time.  Unfortunately,  accidents  sometimes 
liappen  to  the  bone  Hap  at  the  time  of  operation  or  later.  It  may 
be  lost  wholly  or  in  part.  During  the  formation  of  granulation 
tissue  and  subsequent  retraction  the  upper  edge  may  become  ad- 
herent to  the  posterior  wall  of  the  frontal  siinis  and  cause  the 
lower  edge  to  tilt  forward.  Both  these  accidents  are  difficult  to 
prevent  and  naturally  have  a  bad  eft'ect  upon  the  cosmetic  result. 
They  may  even  require  secondary  or  tertiary  operations,  which 
do  not  yield  brilliant  results.  Another  unpleasant  result,  which 
sometimes  occurs,  is  a  permanent  induration  in  the  neighborhood 
of  the  inner  canthus.  This  can  be  somewhat  obviated  by  gentle 
massage  after  the  scar  is  firm.  Again,  continued  packing  of  a 
wound  is  so  difficult  to  bandage  properly  and  where  it  is  desirable 
to  expose  the  eye  at  the  earliest  possible  moment  renders  infection 
very  probable.  I  have  seen  cases  most  carefully  treated  granulate 
nicely  from  the  bottom  and  only  after  a  couple  of  months  be 
found  filled  with  pus.    Such  infection  always  makes  an  ugly  scar. 

Keeping  the  Hps  of  the  wound  separated  allows  the  lower  lip 
to  drop  down  and  more  or  less  pronoimced  ptosis  of  the  upper 
lip  to  residt.  The  longer  the  packing,  the  greater  the  chance  for 
reinfection,  for  ptosis,  for  induration,  the  greater  the  depression 
and  the  wider  the  scar.  The  shorter  the  duration  of  the  packing, 
the  less  firm  the  granulation,  the  greater  the  danger  of  recurrence. 

There  is  to  be  urged  in  favor  of  this  operation  that  it  is  radical 
and  permits  as  far  as  possible  the  eradication  of  the  diseased 
condition.  Against  it  is  urged  that  it  requires  months  of  ob- 
servation, packing  and  treatment,  that  the  cosmetic  result  is 
'doubtful,  while  injury  to  the  eye  is  possible. 

There  remains  to  be  considered  the  operation  of  Killian.  In- 
asmuch as  there  exists  nowhere  in  the  literature  a  perfect  de- 
scription of  its  technic  as  it  is  now  performed  by  him,  I  will 
'describe  it  in  detail. 

(i)   ]\Iark  the  line  of  incision  with  a  sharp  scalpel;  incision 


iV(7ja/  Accessory  Si II US  Disease. 


301 


begins  at  the  temporal  end  of  the  eyebrow  and  is  carried  through 
it  to  the  root  of  the  nose,  dividing  the  nasal  section  of  the  mus- 
culus  quadratus  in  the  center  of  the  frontal  process  of  the  superior 
maxilla.  It  ends  in  an  oblique  curve  outward  below  the  base  of 
the  nasal  bone.  (2)  Periosteal  Incisions. — a.  This  incision  is- 
made  five  to  six  millimeters  above  and  parallel  to  the  supraorbital 
margin.  From  the  temporal  end  of  the  skin  incision  to  the  suture 
between  the  upper  ends  of  the  nasal  bones,  b.  The  lower  peri- 
osteal incision  follows  the  course  of  the  skin  incision,  beginnings 
just  median  to  the  attachment  of  the  pulley  of  the  superior  oblique 
muscle.  (3)  Puncture  the  frontal  sinus  just  above  that  piece- 
of  bone  included  between  the  periosteal  incisions.  Retract  peri- 
osteum, chisel  through  the  anterior  wall  of  the  frontal  sinus,  ex- 


Fig.    I. — Killian's   operation    illustrated.     A,   upper   periosteal   incision;. 
B,  skin  incision;  C,  lower  periosteal  incision;  D,  bridge  of  bone. 

posing  but  not  perforating  its  mucous  membrane.  (4)  Determine- 
the  size  of  the  frontal  sinus  by  means  of  a  probe,  moving  between- 
the  bone  and  the  mucous  membrane.  (5)  Excise  the  front  wall' 
of  the  frontal  sinus  completely.  (6)  Erase  mucous  membrane. 
(7)  Remove  the  floor  of  the  sinus  without  injury  to  the  supra- 
orbital margin.  While  doing  this,  the  operator  stands  behind 
the  head  of  the  patient.  (8)  Remove  the  frontal  process  of  the- 
superior  maxilla  and  the  remaining  part  of  the  sinus  floor.  Re- 
move the  frontal  process  without  injury  to  the  nasal  mucous  mem- 
brane.    (9)  Excavate  the  ethmoidal  cells  aird  sphenoid,  if  neces- 
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sary.  (  lo)  Make  the  ir.ucous  inenihrane  ilap  from  the  uninjurerl 
nasal  mucous  membrane.  At  the  edg'e  of  the  nasal  bone  per- 
forate the  nasal  membrane  by  a  pointed  scaljjel.  V>y  means  or 
probe-pointed  scalpel  continue  the  incision  upward  and  backward 
one-half  centimeter  below  the  cribriform  plate,  then  downward. 
This  flap  of  the  mucous  membrane  is  turned  outward  and  used 
to  cover  those  parts  of  the  wound  facing  the  nasal  cavity.  This 
establishes  a  permanent  comnumication  between  the  frontal  sinus 
and  the  nose,  (ii)  Cleanse  the  wound  with  salt  solution,  dust 
with  iodoform;  suture  the  incision  for  primary  union.  (12) 
After-treatment.  Place  the  patient  on  the  healthy  side;  forbid 
him  to  blow  his  nose.  He  must  aspirate  the  secreted  fluid  of  the 
wound.     Daily  dressings.     By  no  means  Hush  the  nasal  cavity. 

Procedure  for  radical  operation  of  both  sinvises  is  the  same 
as  for  the  operation  upon  one  side.  Begin  by  removing  the  front 
walls  of  both  sinuses  and  remove  the  interfrontal  septum. 

COMMENTS. 

The  skin  incision  in  this  method  is  made  with  the  greatest 
care  and  precision.  It  is  very  long,  and  to  prevent  deformity 
and  to  secure  perfect  coaptation,  attention  must  be  paid  that  cor- 
responding parts  are  brought  into  apposition.  To  accomplish 
this,  it  has  been  suggested  to  make  little  nicks  at  right  angles  to 
it,  after  its  course  has  been  marked  out  by  the  scalpel.  It  is  not 
necessary  to  shave  the  eyebrow\  Its  presence  is  a  valuable  land- 
mark, and  it  can  readily  be  disinfected.  Stitch  abscesses  do  not 
occur  in  the  orbital  part  of  the  incision,  but  when  present  are 
found  in  the  dependent  portion.  Care  is  taken  not  to  weaken  the 
bridge  of  bone  between  the  periosteal  incisions  by'  undue  pressure 
at  the  time  of  operation,  as  its  displacement  or  loss  is  followed 
by  marked  depression  and  deformity.  The  periosteal  incisions 
are  made  with  exactness.  The  length  of  the  lower  one  has  re- 
cently been  changed,  as  it  was  found  that  loosening  of  the  pulley 
of  the  superior  oblique  muscles  sometimes  occurred  when  the 
line  of  incision  extended  clear  to  the  temporal  end  of  the  skin 
incision  as  it  formerly  did.  Beginning,  as  it  does  now,  median 
to  the  attachment  of  the  pulley,  it  has  not  such  efifect. 

Attempt  is  made  in  all  cases  to  prevent  pimcture  of  the  mu- 
cous membrane  of  the  frontal  sinus  as  long  as  possible.  The  size 
of  the  sinus  can  be  made  out  by  means  of  the  probe  passed  along 
under  the  bone,  but  outside  the  membrane.     Unnecessarv  infec- 
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tion  of  the  sinus  cavities  and  wound  edges  is  thus  avoided.  The 
anterior  wall  of  the  sinus  is  thoroughly  removed.  Any  over- 
hanging edges  are  taken  away  and  left  perfectly  smooth,  as  in 
persons  with  transparent  skins  and  deep  sinuses  the  edge  is  for 
some  time  plainly  seen.  Attention  is  paid  to  the  most  thorough 
erasion  of  the  nnicous  membrane  of  the  sinus,  including  the  under 
surface  of  the  bone  tiap.  By  standing  behind  the  patient  while 
removing  the  sinus  floor  the  pulley  of  the  superior  oblique  is 
avoided.  Even  though  the  bone  flap  is  left  in  position  the  eth- 
moid and  sphenoid  are  as  readily  accessible  by  this  as  by  any  other 
method. 

The  formation  of  the  flap  from  the  mucous  membrane  of  the 
middle  turbinate  and  the  lateral  wall  of  the  nose  is  important  as 
it  assists  materially  in  preventing  fomiation  of  exuberant  granu- 
lations and  shortens  the  after-treatment.  Atropine  is  instilled 
into  the  eye  at  the  close  of  the  operation,  as  a  prophylactic  against 
iritis.  In  this  operation  also  especial  attention  must  be  paid  to  the 
eye.  Pressure  against  the  eyeball  is  to  be  avoided  as  far  as  pos- 
sible. I  think  the  narrower  the  retractor,  the  less  the  danger  to 
the  eye.  The  cosmetic  results  as  far  as  I  have  been  able  to  see 
have  been  very  satisfactory.  Below  the  bone  flap  there  is  abso- 
lutely no  depression.  If  no  stitch  abscesses  occur,  the  scar  is 
very  slight.  The  bridge  of  bone  prevents  loss  of  contour  of  the 
orbit.  Removal  of  the  entire  sinus  floor  allows  the  orbital  fat 
to  push  upwards  so  as  to  fill  the  depths  of  the  sinus.  The  ques- 
tion arose  in  my  mind,  whether  this  change  in  the  orbital  pressure 
might  not  cause  some  anomaly  in  the  tension  of  the  extraocular 
muscles,  but  careful  test  of  one  case  showed  no  heterophoria. 

There  is  for  several  days  after  the  operation  more  or  less  flat 
depression  above  the  supraorbital  bridge.  However,  by  the  forma- 
tion of  new  granulations  and  the  pushing  upward  of  the  orbital 
fat  this  is  but  slight  and  grows  steadily  less.  If  it  remains  notice- 
able it  can  be  relieved  by  a  subcutaneous  injection  of  paraffin. 

The  statement  made  by  Killian  that  he  cures  his  patients  with- 
out deforming  them  seems  justifiable.  The  after-treatment  is 
very  simple.  For  several  days  the  serous  contents  of  the  wound 
is  expressed  into  the  nose  and  aspirated  backward  by  the  patient. 
During  this  period  of  convalescence  he  is  not  allowed  to  blow  his 
nose,  lest  he  fill  the  wound  cavity  with  the  nmcopurulent  secre- 
tion of  the  nose  or  possibly  cause  an  emphysema. 

Finally  the  posterior  surface  of  the  soft  tissues  becomes  ad- 
herent to  the  posterior  frontal  sinus  wall.     \Mien  this  has  taken 
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place  the  patient  may  be  consitlered  to  be  more  definitely  healed 
than  if  his  sinus  were  filled  with  a  mass  of  granulation.  After 
a  few  weeks  a  probe  can  be  passed  through  the  nose  into  a  small 
cavity  about  the  size  of  a  hazel  nut.  The  frontal  sinus  itself  is 
completely  obliterated. 

CONCLUSIONS. 

I  have  permitted  myself  to  draw  the  following  conclusions : 
Conservative  methods  are  successful  in  nine  out  of  ten  uncom- 
bined  cases  and  should  always  be  given  a  thorough  trial  before 
recourse  is  had  to  radical  ones.  Uncombined  empyemas  are  not 
uncommon.  Difficulty  in  healing  is  not  always  in  direct  propor- 
tion to  the  duration  of  the  disease.  Drainage  of  the  antrum  is 
most  satisfactorily  secured  through  the  nose.  The  ethmoid  is  the 
chief  cause  of  the  chronicity  of  obstinate  combined  cases.  The 
sphenoid  is  readily  accessible  through  the  nose  in  a  large  percent- 
age of  cases.  It  can  be  probed  in  90  per  cent,  of  cases  by  the 
method  advised.  The  establishing  of  free  nasal  respiration  is  an 
important  factor  in  securing  permanent  results.  The  radical 
operation  should  be  resorted  to  infrequently.  The  best  radical 
antrum  operation  is  the  modified  Luc-Caldwell.  The  best  frontal 
operation  is  that  of  Killian.  Frontal  sinus  operations  not  closed 
at  the  time  of  operation  cause  deformity.  Great  care  must  be 
taken  of  the  eye  at  the  time  of  the  frontal  operation.  Accidents 
to  the  eye  are :  ( i )  Loosening  the  pulley  of  the  superior  oblique 
causing  diplopia,  and  (2)  dimness  of  vision  due  to  (a)  extra- 
ocular causes — lacrimation,  conjunctivitis;  {h)  intraocular  causes 
— iritis,  neuroretinitis. 
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CAXDIDATE  S   THESIS  : 


THE   FL'\'CTIOXS    OF    THE    TONSILS. 


GEORGE    BACON    WOOD,    M.D. 


Our  knowledge  concerning  the  physiology  of  the  tonsillar 
tissues  of  the  throat  is  at  present  somewhat  indefinite.  Many 
ingenious  theories  have  been  advanced  by  various  writers,  but  the 
real  reason  for  the  existence  of  the  tonsils  has  not  yet  been  ex- 
plained. Their  anatomy  shows  that  they  are  virtually  lymph 
glands  plus  epithelial  invaginations,  the  crypts.^'  Let  me  briefly 
enumerate  some  of  the  more  prominent  of  the  great  number  of 
functions  which  have  been  accorded  to  the  tonsils.  Spicer^  and 
Brown-  believe  they  have  eliminating  properties.  Fox^  says  that 
they  are  concerned  in  the  absorption  of  the  products  of  salivary 
digestion,  and  is  supported  in  this  theory  by  Hill.*  Another 
property  which  the  tonsils  are  supposed  to  possess  is  that  of 
protection  against  infection.  This  view  has  been  supported  by 
Gulland,^  Collier,*'  Romane.'  and  Geschwind.^  and  opposed  espe- 
cially by  Pluder.^  Finder's  position  is  very  well  taken,  and.  in 
spite  of  the  numerous  observers  on  the  other  side,  I  believe  his 
conclusions  are  correct.  ^lasini^"  advances  the  view  that  they 
develop  an  internal  secretion  comparable  to  that  of  the  suprarenal 
glands.  I  believe  that  all  of  these  theories  are  largely  surmises 
based  on  insufficient  evidence,  and  therefore  I  shall  have  little  to 
say  concerning  them. 

Coming  now  to  the  more  scientific  work  which  has  been  done 
on  the  tonsillar  tissues.  I  find  that  they  possess  distinctly  two 
properties  :  First,  they  can  absorb  fluids  and  finely  divided  solid 
particles  from  their  crypts.  This  has  been  proven,  first,  by  Good- 
ale. ^^  in  the  same  year  by  Kayser.^-  then  by  Hendelsohn,^-  and, 
lastly,  by  Pirera.^^  Further,  there  has  been  established  so  much 
confirmative  clinical  data  that  we  cannot  doubt  the  correctness  of 
the  observations  of  the  four  above-named  writers.  The  other 
property  is  that  which  the  tonsils  hold  in  common  with  all  adenoid 
tissue,  namely,  the  production  of  lymphocytes  in  the  secondary 
nodes  or  follicles.  If  a  section  of  a  normal  or  hyperplastic  tonsil 
is  stained  with  a  good  nuclear  stain,  the  germinating  follicles  will 
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be  seen  distinctly  outlined  from  the  rest  of  the  lymphoid  tissues, 
and  characterized  by  the  presence  of  numerous  karyokinetic  fig- 
ures. The  products  of  this  cell  division  are  young  lymphoid  cells 
which  pass  outward  from  the  center  of  the  follicles  to  the  per- 
iphery, and  are  gathered  in  the  interfoUicular  tissue  into  a  dense 
area  surrounding  the  follicles.  These  lymphoid  cells  pass  from 
thence  into  the  efferent  lymphatics,  and  to  some  extent  also  into 
the  crypts. 

While  I  was  studying  this  secondary  production  of  lympho- 
cytes several  facts  gradually  forced  themselves  into  recognition 
until  I  was  brought  face  to  face  with  a  rather  startling  thought, 
namely,  might  not  the  tonsils  be  a  primogenial  source  of  leuko- 
cytes? By  this  I  mean  that  the  tonsil  not  only  reproduces  lym- 
phocytes by  division  of  the  old  or  mother  cells  which  have  mi- 
grated from  the  blood-vessels  into  the  secondary  nodes,  but  that 
this  organ  gives  rise  to  original  or  young  leukocytes  by  meta- 
schematism,  that  is,  it  forms  them  out  of  other  tissue.  The  idea 
of  this  leukocytic  primogenesis  in  the  tonsils  is,  perhaps,  revolu- 
tionizing, and,  imless  a  large  amount  of  confirmative  evidence  is 
offered,  we  should  hesitate  before  believing  it.  The  question  is. 
is  it  possible  for  the  epithelium  Hning  the  crypts  of  the  tonsil 
to  be  directly  converted  into  leukocytes?  If  we  can  establish, 
first,  that  the  leukocytes  are  derived  by  a  continuous  development 
from  the  younger  lymphocytes ;  second,  that  the  lymphocyte  is 
originally  derived  from  epithelial  structures ;  and  third,  that  there 
exists  strong  histological  evidence  that  such  does  take  place  in 
the  tonsils,  w^e  shall  have  gone  far  toward  answering  this  ques- 
tion in  the  affirmative. 

There  are  at  present  two  distinct  theories  concerning  the  his- 
togenesis of  leukocytes ;  the  older  one,  advanced  by  Ehrlich,^*  is 
that  there  exist  certain  types  or  groups  of  leukocytes  which  are 
not  interchangeable,  and  which  develop  independently  of  one 
another.  The  other  and  newer  theory  is  that  the  different  forms 
of  leukocytes  are  simply  stages  in  the  development  of  one  kind 
of  cell.  From  a  fairly  careful  study  of  the  evidence  on  both 
sides,  it  seems  to  me  that  the  second  theory  is  distinctly  gaining 
in  evidence.  One  of  the  most  conclusive  w^orks  on  the  histogene- 
sis of  the  leukocyte  is  that  of  G.  Lovell  Gulland.^^"^  In  1891  he 
published  a  paper  in  which  he  advanced  the  theory  that  all  leuko- 
cytes are  simply  advanced  forms  of  the  young  lymphocyte,  and 
that  the  lymphocyte  is  the  daughter  cell,  formed  by  mitotic  divi- 
sion in  the  germ  centers  of  adenoid  tissue.     The  fate  and  char- 
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acter  of  the  young  cell  is  determined  by  the  various  circumstances 
and  surroundings  which  accompany  its  future  existence.  Four 
years  later,  in  another  paper,  GuUand^"  reiterated  and  confirmed 
this  view,  furnishing  at  this  time  an  enormous  amount  of  mate- 
rial. He  divides  leukocytes  into  three  varieties — hyaline,  eosin- 
ophile,  and  basophile.  These  three  types  are  not  in  their  mature 
state  interchangeable,  but  are  derived  from  a  common  daughter 
cell,  the  lymphocyte.  He  shows  that  the  small  hyaline  cell  may 
develop  either  into  an  oxyphile  or  the  small  basophile  cell,  but  it  is 
impossible  for  the  basophilic  cell  to  become  oxyphilic.  This  is 
better  explained  by  the  following  diagram  : 

Mitosis  in  leukocyte 
Lymphocyte 


Small  basophile, 

usually  finely 

granular 


Large  basophile, 

usually  coarsely 

granular 


Small  hyaline 


Large  hyaline 


Oxyphil; 


Eosinophils 


This  theory  of  continuous  evolution  of  the  leukocytes  is  main- 
tained by  UskoiT^'*  and  his  pupils.  The  evidence  that  Myers  and 
Ehrlich^'*  advanced,  showing  that  leukocytosis  is  purely  a  func- 
tion of  the  bone-marrow,  does  not  contradict  the  possibility  of 
polymorphonuclear  leukocytes  being  produced  from  the  lymph- 
ocytes. The  lymphocyte  is  not  phagocytic,  and  is  capable  in  its 
earlier  stages  of  very  little  ameboid  movement.  It  is  very  prob- 
able that  the  bone-marrow  may  furnish  that  form  of  nutrition 
necessary  for  the  further  development  of  the  lymphocyte,  and  in 
this  way  be  responsible  for  the  increase  of  the  polymorphonuclear 
leukocytes  in  ordinary  leukocytosis. 

Confirmative  of  this  view  is  the  work  done  by  J.  P.  Roietsky.^* 
Working  under  Uskofif's  direction  he  made  blood  counts  of  the 
venous  and  arterial  blood  of  a  bone-marrow  area.  He  found  that 
the  number  of  white  corpuscles  in  the  vein  is  slightly  greater ; 
that  the  absolute  number  of  lymphocytes  has  been  considerably 
diminished,  while  the  number  of  polynuclear  cells  has  been  con- 
siderablv  increased.  In  other  words,  while  the  blood  was  passing 
through  the  bone-marrow  some  cause  had  been  at  work  con- 
verting the  young  lymphocyte  into  a  more  advanced  stage.  Pap- 
penheim,^'  in  a  paper  published  in  1902,  states  that  it  is  impos- 
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siblc.  histologically,  to  distinguish  plasma  cells  from  some  forms 
of  lymphocytes.  Concerning  this  ability  of  the  young  lymphocyte 
to  undergo  modification,  Councilman^^  has  shown  that  the  plasma 
cell  found  in  interstitial  nephritis  is  derived  solely  from  lympho- 
cytes. Further  in  his  work  on  keratitis^"  he  is  led  to  believe  that 
the  lymphoid  cell  and  its  derivative,  the  plasma  cell,  is  still  in  a 
progressive  stage,  while  the  polymorphonuclear  leukocvte  has 
reached  its  maturity,  and  is  capable  only  of  degeneration.  In 
1903  Kelly.-"  after  a  careful  study  of  acute  lymphocytic  leukemia, 
says  that  the  gradually  accumulating  evidence  tends  to  indicate 
that  lymphocytes  and  granulocytes  are  derived  from  a  common 
ancestor  in  the  bone-marrow ;  and  that  at  present  there  is  no  way 
of  distinguishing,  when  found  in  the  circulating  blood,  the 
lymphocyte  derived  from  the  lymph  glands  and  that  derived  from 
the  bone-marrow.  Further,  that  the  lymphocytes  found  in  the 
circulating  blood  in  health  are  probably  derived  entirely  from 
the  lymph  glands,  whereas  those  present  in  lymphatic  leukemia 
are  derived  in  large  part,  and  in  some  cases  exclusively,  from 
the  bone-marrow. 

Shaw-^  has  shown  that  cats  injected  with  sodium  cinnamate 
sometimes  develop  a  leukocytosis.  This  leukocytosis  is  char- 
acterized by  an  alteration  in  the  relative  proportion  of  leukocytes. 
The  simple  lymphocytes  appear  to  be  transformed  into  polynuclear 
cells  and  also  into  intermediate  forms.  In  his  conclusions  he  says 
"this  series  of  experiments  tends  to  confirm  the  view  that  the 
more  complex  leukocytes  are  derived  from  the  simpler  ones." 

Mc^Iurrich--  states  that  the  new  leukocytes  when  they  first 
pass  into  the  circulation  have  a  relatively  large  nucleus  sur- 
rounded by  a  small  amount  of  cytoplasm,  and.  since  they  resemble 
the  cells  found  in  the  lymphatic  vessels,  are  temied  lymphocytes. 
In  the  circulation  these  cells  undergo  certain  changes  producing 
at  first  mononuclear  leukocytes,  and  transitional  forms  which  lead 
to  still  larger  cells  with  irregularly-lobed  or  branched  nuclei,  the 
polymorphonuclear  leukocytes,  while  these  again  seem  to  lead 
to  multinuclear  cells.  He  says  that  probably  these  various  kinds 
of  cells  stand  in  genetic  relation  to  one  another,  and  that  the 
polymorphonuclear  and  polynuclear  cells  perhaps  represent  the 
commencement  of  the  degeneration  and  breaking  down  of  the 
elements. 

Beattie-"  injected  bacteria  into  the  abdominal  cavitv  of  ani- 
mals, and  then  made  careful  studies  of  the  consequent  exudate. 
Some  verv  interestins:  results  were  obtained,  but  that  which  is 
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of  special  interest  to  this  paper  is  concerniiii;"  the  development  of 
the  mononucleated  phagocytes.  These  phagocytes  were  found  in 
cases  which  recovered,  and  their  presence  is  to  be  interpreted  as  a 
favorable  sign.  He  says  that  they  are  probably  formed  in  three 
ways :  first,  from  the  endothelial  structure,  especially  the  omen- 
tum ;  second,  from  the  large  mononucleated  leukocytes,  and  prob- 
ably, also,  from  the  lymphoid  tissue  surrounding  the  blood- 
vessels. Notice  that  the  same  leukocyte,  the  large  mononuclear, 
is  developed  from  the  endothelial  cells  as  well  as  from  already 
existing  leukocytes,  antl  that  it  is  impossible  to  differentiate 
between  the  cells  originating  from  the  two  different  sources. 

A  careful  review  of  the  literature  above  cited  certainly  fur- 
nishes conclusive  evidence  that  the  lymphoid  cell  is  a  }Oung  form 
of  leukocvte  capable  of  growing  and  undergoing  certain  mor- 
phological changes.  Also,  it  seems  most  probable  that  the 
lymphocyte  is  capable  of  being  converted  into  any  of  the  leukocy- 
tic forms.  The  lymphoid  cells  develop  into  diff'erent  types  ac- 
cording to  the  conditions  by  which  it  is  attended,  and  these  con- 
ditions varv  according  to  the  necessities  of  the  organism.  For 
instance,  when  a  leukocytosis  characterized  by  an  excess  of 
polymorphonuclear  leukocytes  is  demanded  by  the  call  of  disease, 
the  bone-marrow  probably  converts  an  excessively  large  number 
of  these  lymphoid  cells  into  polymorphonuclear  leukocytes.  The 
large  mononuclear  phagocytes  are  in  part  derived  from  the  lym- 
phoid cells,  as  transitional  forms  have  been  frequently  observed. 

Until  recently  leukocytes  have  been  regarded  as  mesoblastic 
structures  developing  and  entering  the  blood  considerably  after 
the  first  red  blood  corpuscles.  Always,  however,  there  has  been 
doubt  as  to  just  in  what  manner  the  first  leukocytes  were  formed. 
The  thymus  gland  has  been  also  more  or  less  a  stuiubling-block, 
but  not  so  much  concerning  its  embryology  as  concerning  its 
function.  According  to  ]\Icl\Iurrich,-"'  the  thymus  gland  de- 
velops by  a  pair  of  invaginations  from  the  third  branchial  groove. 
These  invaginations  of  epithelium  grow  downward  until  they 
reach  the  anterior  surface  of  the  pericardium.  The  glands 
usually  assume  a  lobed  appearance,  being  traversed  by  trabeculae 
of  connective  tissue.  Gradually  lymphoid  cells  are  deposited 
around  the  structures,  infiltrating  the  epithelium  and  apparently 
destroying  it,  until  only  a  few  spherical  structures  consisting  of 
keratoid  epithelial  cells  are  left.  These  structures  are  known 
as  the  concentric  corpuscles  of  Hassall.  I  desire  to  call  atten- 
tion to  the  fact  that  there  is  in  the  thymus  gland  an  invagina- 


310   AiiicriciVi  Laryiigclogical,  Rliiiiological  and  Otological  Society. 

tion  of  the  epitlielium  before  the  development  of  the  lymphoid 
cells,  similar  to  that  which  we  shall  see  takes  place  in  the  tonsillar 
structures. 

JMauer"  at  first  held  that  the  adenoid  tissue  of  the  thymus 
gland  was  the  result  of  the  connective  tissue  ingrowth  into  the 
thymus  anlage.  Subsequent  researches,  however,  causerl  him  to 
change  his  views,  and  his  more  recent  studies""  demonstrate  that 
there  is  a  direct  conversion  of  the  epithelial  cells  into  lymi^ho- 
cytes.  He  shows  that  the  original  ingrowth  of  epithelium  which 
forms  the  thymus  anlage  is  sharply  outlined  by  a  basal  lucmbrane 
from  the  surrounding  mesoderm.  The  first  change  which  takes 
place  in  this  epithelial  sprout  concerns  the  central  and  not  the 
peripheral  cells.  These  central  cells  become  smaller  and  sepa- 
rated from  each  other,  so  that  finally  they  resemble  embryonic 
connective  tissue  in  its  earliest  stages.  He  shows  that  these  cells 
become  gradually  converted  into  the  lymph  element,  and  that  the 
invasion  of  the  mesodermic  cells  from  the  outside  does  not  occur 
until  after  this  transformation  has  become  well  developed.  The 
mesodeniiic  cells  are  easily  differentiated  from  the  lymphoiil 
cells.  This  work  of  ]\Iauer"s  was  carried  out  on  the  Lacerta 
muralis  and  agilis,  two  common  European  lizards.  A  year  later 
appeared  Beard's-'  article  concerning  the  development  and  func- 
tion of  the  thymus  gland.  His  work  is  absolutely  confirmative  of 
Mauer's  later  theory,  but  goes  a  little  farther,  showing  that  the 
thymus  is  the  original  or  primogenial  source  of  leukocytes. 
Quoting  from  Beard,  Stieda  and  His  held  that  the  leukocytes 
migrated  to  the  thymus  from  the  outside.  They  are  supported 
in  this  view  by  Dohrn  and  Gulland.  also,  at  first,  by  Mauer.  On 
the  other  hand,  Kolliker,  Prenant.  and  Schultze  believed  that 
the  thymus  was  essentially  epithelial,  the  epithelium  being  directly 
converted  into  lymphoid  tissue.  Beard's  results  were  based  on  the 
study  of  a  large  amount  of  material,  especially  the  embryos  of  a 
skate,  the  Raja  batis.  He  has  seen  a  direct  conversion  of  the 
epithelial  cells  into  leukocytes,  and  has  traced  all  the  intermediate 
forms.  He  says  that  the  first  changes  seem  to  be  in  the  cyto- 
plasm, which  becomes  more  refractive,  and  in  favorable  sections 
takes  on  a  somewhat  brownish  tinge.  Later  the  nucleus  becomes 
rounded  and  assumes  an  eccentric  position.  His  results  reveal 
the  fact  that  the  blood  contains  no  leukocytes  until  after  the  first 
lymph  cell  has  been  formed  wdthin  the  thymus  placode.  He 
does  not  believe  that  any  other  organ  acts  as  a  primogenial  source 
of  leukocytes.    The  lymph  glands  and  the  spleen  simply  act  as  cen- 
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ters,  wherein  the  secondary  division  of  the  already  existing  cells 
may  take  place. 

Xusbaum  and  Prymak,--  in  a  series  of  studies  of  the  embryos 
of  the  Salmo  fario  L.  and  the  young  Carassius  vulgaris,  were 
also  led  to  believe  that  the  lymphoid  element  of  the  thymus  is 
derived  solely  from  the  epithelium  of  the  mucous  membrane  of 
the  mouth  cavity.  After  more  continued  study  Xusbaum,  asso- 
ciated with  Machowski.-'-*  found  additional  data  in  proof  of  this 
theory. 

I  have  given  here  a  brief  recapitulation  of  all  the  more  recent 
researches  concerning  the  histogenesis  of  the  thymus  gland  that 
I  have  been  able  to  find.  It  is  very  possible,  even  probable,  that 
some  work  on  this  subject  has  been  published  of  which  I  am  not 
cogtiizant.  However,  the  evidence  brought  forward  by  the  above 
writers  seems  very  unanimous  in  its  essential  idea,  namely,  that 
the  adenoid  tissue  of  the  thymus  is  directly  derived  from  the 
epithelial  cells,  and  there  is  good  reason  for  believing  that  the 
lymphoid  cells  thus  produced  are  formed  before  any  leukocytes 
have  appeared  in  the  blood  or  in  any  portion  of  the  body. 
Granting  this  fact,  the  thymus  gland  then  assumes  an  enor- 
mously important  part  in  the  human  economy,  namely,  it  is  that 
organ  wherein  are  developed  the  original  leukocytes.  The  thy- 
mus is  essentially  an  invagination  of  epithelium,  followed  later 
by  what  we  might  term  a  "lymphoid  degeneration."  I  want  now 
to  show  that  the  tonsillar  tissue  of  the  throat  is  developed  along 
very  parallel  lines. 

The  first  sign  of  the  faucial  tonsil  is  to  be  found  in  the  embryo 
of  about  three  months.""  It  then  consists  of  an  invagination  of 
the  epithelium  into  the  second  pharyngeal  pouch.^^  From  this 
epithelial  invagination  solid  sprouts  of  epithelium  penetrate  into 
the  mesodermic  tissue  before  there  is  a  sign  of  lymphoid  deposit. ^- 
Gulland^  believes  that  this  primary  ingrowth  of  the  epithelium 
is  directly  connected  with  the  development  of  the  adenoid  tissue, 
his  theorv  being  that  the  pressure  exerted  by  the  ingrowth  causes 
a  slight  irritation  and  some  mechanical  obstruction  of  the  blood- 
vessels. These  two  factors,  he  says,  tend  to  produce  an  outwan- 
dering  of  leukocytes  from  the  blood-vessels.  Stohr^"  believed  that 
the  Ivmphocytes  of  adenoid  tissue  came  from  the  blood-vessels. 
and  that  later  mitotic  division  gave  rise  to  the  secondary-  germ 
follicles.  He  believed  that  this  outwandering  of  leukocytes  from 
the  blood-vessels  continued  even  after  the  secondary  follicles  were 
formed.    Opposed  to  this  view  as  to  the  origin  of  the  lymphocytes 
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in  tonsillar  tissue,  Rettcrcr"''  held  that  an  ing;ro\vth  of  the  epithe- 
lium of  the  crypts  took  place  into  the  mesodennic  tissue,  and  later 
became  separated  ivom  its  original  source.  These  epithelial  cell 
nests  by  some  form  of  metamorphosis  develop  into  an  angiothelial 
tissue,  capable  of  producing^  lymphocytes.  This  angiothelial 
tissue  g^ives  rise  to  the  germ  follicles.  Stohr  brought  forward 
many  objections  to  this  theory,  and  the  very  fact  that  we  have 
germ  follicles  in  lymph  structures  situated  where  it  is  impossible 
for  them  to  come  in  contact  with  the  ci)ithelium,  demonstrates 
the  fallacy  of  Retterer's  ideas.  However,  as  will  be  shown  later, 
there  is  considerable  value  to  be  attached  to  this  observation  of 
Retterer.  A  very  careful  study  of  the  development  of  the  faucial 
tonsils  has  been  made  by  Hammer."""'  Hammer  says  that  the 
epithelial  sprouts  running  into  the  mesodermic  tissue  are  formed 
before  there  is  any  deposit  of  lymphoid  cells.  Shortly  after  these 
sprouts  have  pushed  into  the  mesoderm  cells  resembling  lympho- 
cytes begin  to  accumulate  around  them.  These  embryonal  cells 
can  only  be  distinguished  from  true  lymphoid  cells  by  the  use  of 
high  magnification.  He  believed  that  these  cells  resulted  from  a 
proliferation  of  the  fixed  connective-tissue  cells,  and  he  was  very 
positive  that  they  did  not  come  from  the  blood-vessels.  Further, 
he  observed  the  phenomenon  described  by  Ritterer,  the  cutting 
oflf  of  a  portion  of  the  ingrowing  epithelium.  He  does  not  believe, 
however,  that  these  epithelial  cell  nests  are  converted  into  lympho- 
cytes, although  he  admits  that  they  become  atrophied  because  of 
leukocvtic  invasion.  The  leukocytes  become  so  intimately  related 
with  the  epithelial  cells  that  the  limits  of  the  cell  nests  are  not 
distinguishable.  He  further  says  that  these  epithelial  cell  nests 
may  be  converted  into  cysts  by  the  accumulation  of  cell  debris  in 
their  interior. 

The  important  points  brought  out  by  a  study  of  these  dif- 
ferent observations  on  the  development  of  the  tonsil  are :  first, 
that  there  is  an  ingrowth  of  the  epithelium  of  the  crypts  of  the 
tonsil ;  second,  that  these  epithelial  ingrowths  take  place  before 
the  deposits  of  lymphoid  cells ;  third,  that  very  recent  observations 
have  shown  that  these  lymphoid  cells  are  the  result  of  a  prolifera- 
tion of  fixed  cells;  and  fourth,  that  the  early  forms  of  Ivmphoid 
cells  show  anastomosing  processes  of  protoplasm. 

The  work  which  I  have  done  has  been  mostly  on  hypertro- 
phied  tonsils.  I  have,  however,  carefully  examined  a  sufficient 
number  of  lingual  and  faucial  tonsils,  which  were  not  enlarged, 
to  demonstrate  to  mv  own  satisfaction  that  the  cryptal  epithelium 
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is  not  essentially  changed  l)v  hypertrophy  of  the  organ.  In  hyper- 
trophy, however,  the  crypts  are  larger  and  more  extended  and 
alTord  a  better  opportnnity  for  examining  the  epithelium.  Four 
essential  anatomical  elements  enter  into  the  structure  of  the 
tonsils :  first,  the  connective-tissue  trabecuLx.  which  extend 
from  the  capsule  of  the  tonsil  into  the  gland  carrying  the  blood- 
vessels anl  lymphatics;  second,  the  interfoUicular  parenchyma, 
consisting  of  loose  and  finely  reticulated  connective  tissue,  the 
meshes  of  which  are  filled  with  lymphoid  cells ;  third,  the 
secondary  follicles  composed  of  germinating  l}-mph  cells  and  their 
products,    voung    ncwlv    formed    lymphocytes ;    and    fourth,    the 
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Fig.  I. — Terminal  portion  of  crypt  filled  with  keratoid  mass;  penetra- 
tion of  epithelial  cells  into  tonsil  parenchyma ;  epithelial  metamorphosis 
can  be  well  traced :  a,  tj-pical  epithelial  cells ;  b,  less  typical  epithelial  cells ; 
c,  cells  impossible  of  classification  ;  d,  lymphoid  cells ;  c,  crypt  filled  with 
keratoid  epithelial  cells. 

crypts,  which  are  invaginations  of  the  surface  epithelium  into 
the  tonsillar  substance.  It  is  the  relation  of  the  epithelium  of 
these  crypts  to  the  tonsil  parenchyma  that  I  desire  to  discuss  in 
detail. 

As  the  faucial  tonsil  is  more  easily  obtained  in  sufficient  bulk 
for  careful  examination  than  are  the  other  tonsils,  the  majority 
of  my  studies  were  made  on  these  organs ;  vet  I  found  the  same 
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relation  of  epithelium  to  lymphoid  cells  in   the  pharyngeal   and 
lingual  tonsils  as  I  did  in  the  faucial. 

As  already  mentioned,  the  first  appearance  of  the  embryonic 
tonsil  is  an  invagination  of  the  epithelium,  that  is,  the  crypts  of 
the  tonsil  are  formed  by  an  ingrowth  of  epithelium,  and  not  by  an 
irregular  accumulation  of  adenoid  tissue.  The  crypts  of  the 
faucial  tonsil  are  not  simple  invaginations,  but  the  deeper  ends 
are  split  up  into  numerous  branches  penetrating  the  parenchyma 
of  the  tonsil  in  all  directions.  Some  of  these  branches  are  solid 
sprouts  of  epithelium  possessing  no  lumen.     (See  Fig.  i. ) 


Fig.  2. — Cryptal  epithelium,  showing  metamorphosis  in  early  stage ;  a, 
intact  epithelium ;  h,  beginning  separation  of  epithelial  cells ;  c,  lymphoid 
cells ;    d,  lumen  of  crypt.     Oil  immersion. 

The  most  striking  and  characteristic  feature  of  the  cryptal 
epithelium  is  the  separation  of  its  component  cells.  (See  Figs. 
I,  2  and  3.)  Those  of  its  cells  which  are  still  sufficiently  typical 
to  be  recognized  as  epithelial  are  associated  in  small  groups  or 
exist  as  free  individuals,  being  sometimes  united  to  one  another 
by  a  thin  thread  of  protoplasm,  and  sometimes  apparently  de- 
tached. Another  feature  of  this  epithelium  which  is  especially  im- 
portant is  its  thickness  and  the  tendency  which  it  possesses  of 
sending  sprouts  deep  into  the  interfollicular  tissue.  (See  Figs. 
I  and  5.)     The  interspaces  between  the  separated  epithelial  cells 
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are  filled  with  other  cells  of  various  forms  and  types,  the  ma- 
jority resembling  more  or  less  closely  true  lymphoid  cells.  In 
these  interspaces  are  also  found  typical  plasma  cells,  polymor- 
phonuclear leukocytes,  and  occasionally  eosinophiles.  There  still 
are  other  cells  which  are  impossible  to  classify.  (See  Figs,  i,  2 
and  4.)  I  have  frequently  traced  all  fonns  from  a  typical  epithe- 
lial cell,  with  its  large,  pale,  oval  nucleus  surrounded  by  a  large 
mass  of  protoplasm  to  a  cell  with  a  darkly  stamed  small  rounded 
nucleus  surrounded  by  little  or  no  cytoplasm;  and  the  steps  by- 


Fig.  3. — Cryptal  epithelium,  showing  peculiar  netlike  arrangement  of 
the  epithelial  cells,  also  different  stages  in  the  metamorphosis  of  the  epi- 
thelial cells  :  a,  metamorphosing  epithelium ;  b,  crypt ;    c,  typical  epithelium. 

which  I  followed  these  relations  were  so  slight  that  I  could 
scarcely  see  any  difference  between  the  individual  cells.  As  a 
rule,  that  part  of  the  epithelium  lying  immediately  next  to  the 
crypt  is  intact,  but  the  barrier  thus  formed  is  frequently  only  a 
cell  or  two  in  thickness.     (See  Figs.  2  and  5.) 

Now  the  important  question  is,  From  whence  came  and  what 
are  these  interposed  cells?  It  has  long  been  held  that  they  are 
lymphocytes  and  have  migrated  into  the  epithelium  from  the  ton- 
sil parenchvma.  Stohr'"'  was  the  first  to  advance  this  theory, 
and  seemed  to  have  demonstrated  his  conclusions  so  clearly  that 
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no  one,  so  far  as  I  have  been  able  to  find  out,  has  doubted  his 
views.  The  idea  of  Stohr  was  that  the  lymphoid  cells  manu- 
factured in  the  j^erm  follicles  found  an  exit  in  two  directions,  one 
through  the  efferent  lymphatics  and  the  other  through  the  epi- 
thelium into  th.e  crypts.  The  lymphoid  cells  penetrated  the  epi- 
thelium, probably  destroying  it.  and  finally  forced  an  ojien  path 
iiUo  the  crypts.  His  main  grounds  for  such  belief  were  that  the 
lymphoid  cells  accun.iulated  on  the  sivle  of  the  follicles  nearest  the 
crypts,  that  places  were  found  where  the  epithelium  was  practi- 


Fig.  4. — Cryptal  epithelium  along  its  parenchymatous  border,  showing 
•different  stages  in  the  epithelial  metamorphosis :  a,  unaltered  epithelial 
cells ;  b,  early  transitional  cells ;  c,  late  transitional  cells ;  d,  lymphoid 
cells.     Oil   immersion. 

cally  wanting,  and  that  the  lymphoid  cells  were  seen  passing  into 
the  lumen  of  the  crypts.  All  of  which  facts  are  undoubted,  but  in 
the  light  of  certain  other  ones  which  he  has  apparently  overlooked, 
it  is  questionable  whether  his  premises  warrant  his  conclusions. 

I  have  already  said  that  one  of  the  chief  characteristics  of  this 
epithelium  is  its  thickness  and  tendency  to  send  sprouts  into  the 
surrounding  tissue.  There  would  be  no  reason  for  such  a  con- 
stant condition  if  we  supposed  the  lacunar  epithelium  to  be  a  sim- 
ple   protective    covering    infiltrated    with    migrating    leukocytes. 
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Now,  if  this  infiltration  resulted  from  the  epithelium  being  a 
source  of  lymphoid  cells,  signs  of  the  most  active  epithelial  growth 
would  be  associated  with  the  greatest  number  of  interposed  lym- 
phoid and  transitional  cells.  When  this  activity  of  the  epithelium 
ceases  there  would  be  a  decrease  in  the  infiltration  and  a  conse- 
quent "closing  ranks"  as  it  were  of  the  epithelial  cells.  The 
infiltrated  condition  of  the  epithelium  shows  a  fair  degree  of  uni- 
formity, and  there  is  no  topographical  relation  that  can  be  estab- 
lished between  the  degree  of  infiltration  and  the  position  of  the 
follicles.     On  the  other  hand,   the  epithelium  is   thickest   where 


iiL^AVW^zi^;! 


Fig.  5. — Terminal  portion  of  a  crypt,  showing  cryptal  lumen  practically 
free  from  lymphoid  cells  while  the  epithelium  is  markedly  infiltrated :  a,- 
lumen  of  crypt;  b,  intact  cells  bounding  crypt;  c,  epithelial  cells  changing 
into  lymphocytes. 

most  markedly  infiltrated,  and  when  intact  becomes  comparatively 
thin.  Can  this  condition  be  explained  by  the  theory  of  destruction 
of  the  epithelium  by  migrating  lymphoid  cells,  which  cells  in  them- 
selves are  not  capable  of  migration  ?  Young  lymphocytes  can 
only  change  their  position  by  soiue  extraneous  force,  and  they 
collect  on  the  side  of  the  follicle  toward  the  crypt  simply  because 
in  this  direction  there  is  the  least  resistance  to  their  progress.  On 
the  other  side  of  the  follicle  is  the  strong  connective  tissue 
trabeculae.  An  entirely  diflferent  picture  is  that  of  a  follicular  ab- 
scess opening  into  a  crypt.    Take  a  case  of  ordinary  suppurative 
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tonsillitis ;  the  a1)sccss  starts  in  the  follicle,  it  enlarges  in  the 
direction  of  least  resistance,  pushes  its  way  throup^h  adenoid 
tissue  and  epithelium,  and  by  the  most  direct  route  discharges 
into  the  nearest  cryjit.  In  this  case  the  leukocytes  forming  the 
abscess  penetrate  directly  through  the  epithelium  opposite  the 
follicle. ^^  It  is  plausible  to  believe  that  lymphoid  cells  formed 
in  the  same  ])osition  and  subject  to  similar  forces  would  take  a 
-similar  course  and  penetrate  the  epithelium  opposite  the  follicle. 
But,  as  has  been  already  mentioned,  this  penetration  does  not  take 


Fig.  6. — Tonsillar  crypt,  showing  marked  infiltration  of  epithelium  with 
-practically  no  lymphoid  cells  in  cryptal  lumen :  a,  lumen  of  crypt  contain- 
ing a  few  plasma  cells  and  multinuclear  leukocytes ;  b,  follicle ;  c,  epi- 
thelial cells  changing  into  lymphocytes. 

place.  (See  Figs.  2,  5  and  6.)  The  greater  part  of  the  lumens  of 
the  lacunae  do  not  contain  lymphoid  cells,  and  it  is  rather  the 
exception  to  be  able  to  find  where  the  lymphoid  cells  enter  the 
lacunae.  IMuch  more  frequently  we  see  the  crypts  filled  with  des- 
quamated epithelium,  keratoid  masses,  and  polymorphonuclear 
leukocytes. 

The  terminal  ramifications  of  the  crypts  in  a  hypertrophied 
tonsil  generally  have  no  lumen,  the  central  portion  consisting  of 
hornified  cells.  (See  Fig.  i.)  It  is  in  this  portion  of  the  crypts 
"that  the  epithelium  shows  the  most  marked  infiltration.     Often 
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from  these  fine  subdivisions  of  the  crypt  we  find  the  epithehum 
penetrating  into  the  interfolhcular  tissue  to  a  remarkable  extent. 
Sometimes  the  cells  of  these  penetrating  sprouts  resemble  very 
closely  the  epithelioid  cells  of  the  germ  follicles,  and,  except  for 
the  presence  of  karyokinesis,  it  is  hard  to  tell  an  isolated  portion 
of  the  cryptal  epithelium  from  a  secondary  follicle.  The  isolation 
of  a  portion  of  the  epithelium  is  due  solely  to  the  plane  in  which 
the  section  has  been  cut,  and  I  have  no  reason  to  believe  that  the 
epithelium  plays  any  direct  part  in  the  formation  of  the  follicles. 
I  can  scarcely  see  how  this  ingrowth  of  epithelium  and  the  dif- 
ferent characteristics  of  the  epithelial  infiltration  can  be  ex- 
plained by  the  theory  of  destruction  of  the  epithelium  by  migrating 
leukocytes ;  so  it  seems  that  very  good  reasons  exist  for  at  least 
not  accepting  Stohr's  theory  as  the  only  possible  explanation  of 
the  presence  of  lymphoid  cells  in  the  cryptal  epithelium. 

The  other  explanation  of  the  presence  of  these  lymphoid  cells 
situated  in  such  intimate  relation  with  these  epithelial  cells  is  that 
they  have  been  formed  iti  situ.  If  such  be  the  case  we  must  con- 
sider them  the  derivatives  of  the  epithelium.  I  have  already 
called  attention  to  the  fact  that  there  exist  transitional  forms 
between  the  typical  epithelial  cells  and  the  typical  lymphocyte.  It 
must  be  acknowledged,  however,  that  it  is  unsafe  to  place  a  large 
amount  of  reliance  on  the  simple  histological  finding  of  transi- 
tional forms  when  we  are  considering  so  revolutionizing  an  idea 
as  the  epithelial  origin  of  leukocytes.  Under  certain  conditions 
we  know  that  dififerent  cell  types  may  so  resemble  each  other  as 
to  baffle  histologists  in  their  classification.  This  is  well  shown 
in  the  convergence  of  tumor  types  and  the  difficulty  experienced 
by  pathologists  in  classifying  such  growths  as  endothelioma, 
angiosarcoma,  and  certain  forms  of  carcinoma.  If  there  was  no 
other  reason  for  believing  in  this  epithelial  conversion  than  the 
presence  of  transition  cells  I  would  not  have  felt  justified  in  writ- 
ing this  paper.  There  are,  however,  several  peculiarities  about 
these  transitional  cells.  We  see  scattered  through  the  interfol- 
hcular tissue  lymphoid  cells  with  rather  large  and  pale  nuclei, 
sometimes  surrounded  by  a  small  amount  of  protoplasm.  In  the 
neighborhood  of  the  follicles  these  paler  cells  are  very  few  or  en- 
tirely absent,  but  in  the  region  of  the  crypts  they  are  much  more 
frequent,  and  are  most  numerous  in  the  epithelium  itself  or  along 
its  parenchymatous  border.  In  other  words,  we  have  a  modified 
type  of  lymphoid  cell  apparently  coming  from  the  epithelium. 

Thin  sections  stained  with  eosin  and  thionin  show  the  transi- 
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tioiial  stages  most  clearly,  and  they  should  he  studied  with  an  oil- 
immersion  lens.  The  epithelial  cells  closest  to  the  crypt  are  gen- 
erally intact,  but  branching  from  these  and  extending  inward  are 
other  epithelial  cells,  varying  in  size  and  in  staining  affinities,  but 
sufficiently  united  with  one  another  to  form  an  epithelial  network. 
Sometimes  the  protoplasm  is  drawn  out  into  very  fine  threads, 
sometimes  it  is  apparently  untlergoing  a  granular  degeneration, 
and  sometimes  there  appear  to  be  intracellular  vacuoles  in  which 
the  nuclei  stand  out  separated  from  the  surrounding  protoplasm. 
In  fact,  there  does  not  seem  to  be  any  definite  method  by  which 
the  conversion  takes  place.  Some  of  the  epithelial  cells  show 
changes  first  in  the  nuclei.  Again  the  protoplasm  seems  to  dis- 
appear from  around  the  nucleus,  leaving  it  a  free  body  with  only 
a  small  rim  attached,  and  still  unable  to  take  the  stain  much  more 
deeply  than  an  ordinary  epithelial  nucleus.  There  may  be  a 
whole  group  of  cells  undergoing  the  same  sort  of  transfomiation. 
and  all  of  them  about  in  the  same  stage,  or  the  individual  cells 
may  show  different  stages  in  the  metamorphosis.  I  have  seen  a 
condition  very  similar  to  that  described  by  ]\Iauer  as  taking  place 
in  the  thymus  anlage.  There  is  a  certain  rarification  or  vacuola- 
tion  of  the  protoplasm,  loosening  the  cells  from  each  other,  so 
that  the  nuclei  appear  as  darkly  stained  lymphoid  cells  fastened 
together  by  a  very  thin  thread  of  protoplasm  ;  also  this  condition 
is  very  similar  to  that  described  by  Hammer""'  as  taking  place  in 
the  earlv  development  of  the  tonsil.  He  says  that  following  the 
epithelial  invagination  cells  resembling  lymphocytes  develop 
around  the  ingrowth,  but  higher  magnification  shows  the  pres- 
ence of  fine  connecting  branches  of  protoplasm,  and  for  this 
reason  he  believes  the  cells  to  be  connective-tissue  derivatives. 
To  suppose,  however,  that  the  cells  I  have  just  described  are  of 
connective-tissue  origin  is  not  reasonable. 

Polymorphonuclear  cells  are  generally  present  in  the  epithe- 
lium, though  in  comparatively  small  numbers,  having  wandered 
hither  from  the  blood-vessels  of  the  tonsil  parenchyma,  and  are 
on  their  way  into  the  lumen  of  the  crypts.  These  cells  when 
found  in  the  epithelium  are  also  found  in  the  crypts.  Plasma 
cells,  as  has  been  shown  by  Councilman.^*  are  formed  from  lym- 
phoid cells,  so  that  their  presence  can  be  easily  accounted  for. 
These  two  types  of  cells  are  greatly  increased  in  number  by  any 
inflammatory  condition. 

If  it  could  be  proven  that  the  epithelium  is  actively  growing, 
another  piece  of  evidence  confirmative  of  the  conversion  theory 
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would  be  furnished.  The  presence  of  karyokinesis  would  prove 
that  the  epithelium  was  in  a  state  of  active  growth,  but  I  have 
only  seen  these  figures  two  or  three  times,  and  each  of  these  times 
I  believed  they  resulted  from  the  mitosis  of  migrated  leukocytes. 
Therefore,  if  the  epithelium  is  actively  growing,  it  must  be  by 
direct  or  amitotic  division  of  the  cells.  There  is  good  reason  for 
believing  that  amitosis  does  take  place,  for  how  else  could  we 
explain  the  tendency  of  the  epithelium  to  penetrate  into  the 
interfollicular  tissue,  and  also  to  form  keratoid  masses  in  the 
crypts  ?  In  the  disease  best  known  as  hyperkeratosis  lacunaris  of 
the  tonsils  we  see  a  very  marked  growth  of  the  superficial  layers 
of  the  epithelium,  this  growth  is  so  extensive  as  to  form  keratoid 
plugs,  which  frequently  project  like  bristles  from  the  mouth  of 
the  lacuna ;  yet  in  a  large  number  of  examinations  of  these  cases 
I  have  only  once  or  twice  been  able  to  find  signs  of  karyokinesis. 
To  form  these  excessive  hornified  masses  there  must  be  an  in- 
crease in  the  epithelial  cells ;  so  that  I  feel  warranted  in  asserting 
that  the  epithelium  of  the  crypts  of  the  tonsils  possesses  a  marked 
tendency  toward  constant  increase,  much  more  so  than  does  the 
normal  epithelium  on  the  surface  of  the  tonsil  or  in  any  position 
in  the  body  where  it  acts  simply  as  a  protective  covering. 

If  the  epithelium  was  being  destroyed  by  migrating  lymphoid 
cells  it  would  be  natural  to  suppose  that  there  would  frequently 
exist  portions  of  the  walls  of  the  crypts  without  any  epithelium. 
I  have  been  unable  to  find  any  such  condition,  with  the  possible 
exception  of  the  small  ruptures  which  occasionally  occur,  through 
which  lymphocytes  force  their  way,  sometimes  in  enormous  quan- 
tities, completely  filling  the  lacuna.  With  this  exception,  no  mat- 
ter what  is  the  degree  of  infiltration,  there  exists  a  continuous 
layer,  surrounding  and  limiting  the  lumen  of  the  crypt.  This 
limiting  layer  is  best  demonstrated  when  the  lacuna  contains  a 
large  number  of  organisms.  The  organisms  may  be  traced  di- 
rectly up  to  this  layer  of  intact  cells,  but  I  have  never  succeeded 
in  finding  them  on  the  parenchymatous  side,  except  in  some  path- 
ological conditions.  The  occasional  rupture  of  the  epithelium,, 
permitting  a  pouring  out  of  lymphoid  cells,  can  be  readily  ex- 
plained as  follows :  The  constant  manufacture  of  lymphoid  cells 
in  the  secondary  nodes  causes  an  internal  pressure  which  forces 
the  cells  in  the  direction  of  least  resistance.  Generally  they  pass 
into  the  lymphoid  spaces,  and  thence  to  the  efferent  lymphatics. 
Now,  if  the  conversion  of  the  epithelium  lining  the  crypts  has 
been  so  extensive  as  to  lessen  its  cohesive  strength  to  such  a  de- 


322    .liHcricaii   Laryngological,  Rliinological  aiid   Otologicol  Society. 

gree  as  to  make  this  direction  the  direction  of  least  resistance, 
there  will,  of  necessity,  be  a  rupture  and  an  exit  of  lymphoid  cells 
into  the  crypt. 

In  the  summary  I  desire  to  bring  together  briefly  the  evidence 
bearing  on  the  three  propositions  which  in  this  paper  I  have  pur- 
posed to  consider.     These  three  propositions  are : 

1.  The  older  forms  of  leukocytes  are  derived  by  a  continuous 
development  from  the  younger  lymphocytes.  The  evidence  al- 
ready quoted  is  conclusive,  in  so  far  that  we  must  consider  the 
lymphoid  cell  to  be  a  young  form  of  leukocyte  capable  of  growing 
and  undergoing  certain  morphological  changes.  The  theory  that 
all  forms  of  leukocytes  are  derived  from  the  lymphoid  cell  is  not 
quite  so  firmly  established,  but  the  large  bulk  of  modern  research 
is  favorable  to  such  a  belief. 

2.  The  lymphocyte  is  originally  derived  from  epithelial 
structures.  In  this  connection  the  thymus  gland  plays  the  most 
important  role.  It  is  not  a  new  idea  that  the  lymphoid  element 
of  the  thymus  is  a  derivative  of  the  original  epithelial  ingrowth, 
and  recently  a  large  amount  of  research  has  practically  estab- 
lished the  fact  that  there  is  a  direct  conversion  of  the  epithelial 
cells  into  lymphocytes  in  the  center  of  the  ingrowing  sprout  of 
epithelium,  before  any  outside  structure  could  have  influenced 
this  metamorphosis. 

3.  There  exists  strong  histological  evidence  that  lymphocytes 
are  directly  derived  from  the  epithelium  of  the  tonsillar  crypts. 
In  the  development  of  the  tonsil  there  is  an  ingrowth  of  epithe- 
lium into  the  mesodermic  tissue  before  any  lymphoid  cells  can  be 
seen  in  this  region.  The  first  lymphocytes  in  the  tonsil  are  found 
directly  around  this  epithelial  ingrowth,  and  are  characterized  by 
fine  anastomosing  processes  of  protoplasm.  A  careful  study  of 
the  histology  of  fully-developed  tonsils  has  convinced  me : 

1.  That  the  epithelium  of  the  crypts  by  amitotic  division  of 
its  cells  exhibits  a  marked  tendency  toward  constant  growth. 
This  is  shown  by  the  penetration  of  the  epithelial  cells  into  the 
parenchyma  of  the  tonsil  and  the  formation  of  keratoid  masses 
in  the  lumen  of  the  crypt. 

2.  That  the  theory  of  the  migration  of  lymphoid  cells  from 
the  secondary  follicles  into  the  crypts  does  not  satisfactorily  ex- 
plain the  presence  and  character  of  the  cells  in  the  interepithelial 
spaces. 

3.  That  there  exist  transitional  cells  by  which  all  stages  may 
be  traced  between  the  epithelial  cell  and  tlie  lymphncyte. 
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4.  That  the  variation  in  types  of  the  lymphocyte  is  most 
marked  in  the  region  of  the  cryptal  epithehum. 

5.  'i'hat  the  degree  of  infiltration  of  the  epithelium  holds  no 
relation  to  the  cryptal  contents.  On  the  other  hand,  the  ingrow- 
ing sprouts  of  epithelium  possessing  no  lumen  show  as  much,  if 
not  more,  infiltration  than  the  true  crypts. 

6.  That  the  complete  destruction  of  the  cryptal  epithelium  is 
a  very  rare  occurrence,  almost  always  a  sufficient  number  of  epi- 
thelial cells  being  left  to  provide  an  intact  barrier  along  the  sur- 
face toward  the  cr\ptal  lumen. 

I  believe  I  am  justified  in  saying  that  the  truth  of  the  three 
propositions  has  been  practically  established,  and  that  therefore 
our  original  question,  "Is  the  tonsil  a  primogenial  source  of  leu- 
kocytes?'' is  to  be  answered  in  the  affirmative. 

The  strongest  argument  against  the  theory  of  leukocytic 
primogenesis  as  the  function  of  the  tonsillar  structures  of  the 
throat  is  that  the  idea  is  too  revolutionizing.  The  thought  that 
the  epithelial  lining  of  the  tonsillar  crypts  may  be  converted  into 
cells  that  are  by  most  pathologists  supposed  to  be  of  connective- 
tissue  origin,  is  not  one  to  be  accepted  lightly.  It  suggests  the 
possibility  of  the  interchange  of  cell  types ;  that  no  distinct  line 
can  be  drawn  between  the  epithelial  cells,  connective-tissue  cells, 
and  endothelial  cells.  Such  a  theory  would  undoubtedly  readily 
explain  many  difficulties  necessitated  by  our  present  methods  of 
classification,  especially  in  tumor  types,  but  I  do  not  believe  that 
pathologists  are  ready  to  accept  such  an  explanation. 

However,  as  far  as  the  tonsils  are  concerned,  if  we  accord  to 
them  the  function  of  leukocytic  primogenesis  their  presence  in  the 
human  economy  is  beautifully  explained.  The  leukocytes  are  inti- 
mately connected  with  various  tissue  changes,  and  the  tonsils  are 
the  largest  and  most  fully  developed  at  the  time  of  life  when  tis- 
sue change  is  most  active,  namely,  in  childhood.  The  thymus 
gland  developing  early  in  embryonic  life  gives  rise  to  the  first 
leukocytes,  and  as  this  gland  atrophies  the  tonsillar  tissues  de- 
velop, carrying  on  its  function. 

Just  one  other  thought.  It  seems  to  me  very  possible  that  all 
adenoid  tissue  which  has  developed  in  intimate  relation  with  epi- 
thelium is  plaving  a  rcMe  very  similar  to  that  which  I  have  en- 
deavored to  accord  the  tonsils.  ^lay  it  not  be  that  the  solitary 
follicles  of  the  gastrointestinal  tract,  the  adenoid  tissue  of  the 
appendix,  and  like  structures,  are  carrying  on  the  work  in  the 
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adult  which  the  tonsils  of  childhood  had  usurped  from  the  tlnnius 
of  prenatal  life? 

The  scope  of  this  paper  does  not  extend  to  the  limits  of  this 
question,  and  what  I  have  written  stands  simply  as  a  suggestion 
concerning  the  function  of  the  tonsils. 
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MEETING  OF  THE  MIDDLE  SECTION,  HELD  AT  IMTTS- 
BURG.  PA..  FEB.  22,  1904. 

The  Chaimian,  Dr.  Chevalier  Jackson,  on  behalf  of  the  Pitts- 
burg members,  in  a  few  happy  and  well  chosen  words,  welcomed 
the  members  to  Pittsburg.  He  called  attention  to  the  number 
and  eminence  of  the  members  present,  and  to  the  program, 
evidence  of  the  good  work  that  can  be  done  by  the  sections.  He 
said  he  preferred  not  to  intrude  a  long  opening  address,  which 
would  only  delay  the  hearing  of  better  things,  better  said,  by 
better  men. 


PAPER : 

CHOLESTEATO^vIATOUS  DISEASE  OF  THE  TONSILS. 


NORVAL    H.    PIERCE,    M.D. 


If  some  may  deem  an  apology  necessary  in  introducing  such 
a  time-worn  subject  as  the  supratonsillar  space  which  prefaces 
this  paper,  I  shall  plead  at  least  a  novel  manner  of  treatment  of 
the  subject  and  that  I  believe  new  points  are  brought  out  for 
your  consideration. 

The  supratonsillar  fossa  is  an  irregularly  shaped  cavity  situ- 
ated above  the  tonsil  between  the  anterior  and  posterior  pillars 
of  the  fauces.  Its  roof  is  supplied  by  the  upper  leaf  of  the  soft 
palate;  its  floor  by  the  tonsil  and  anterior  and  posterior  pillars 
when  they  join  the  tonsils;  its  outer  wall  by  the  tonsillar  fascia; 
and  its  inner  wall  by  the  anterior  and  posterior  pillars  and  what 
has,  as  far  as  I  am  able  to  discover,  not  been  described,  a  fold  of 
mucous  membrane  which  I  shall  denominate  as  the  plica  triangu- 
laris superior.  The  significance  of  this  fold  from  pathologic 
therapeutic  standpoints  will  be  dwelt  on  later. 

It  may  well  be  called  the  superior  triangular  fold  in  distinction 
to  the  plica  triangularis  with  which  we  are  all  familiar,  and  which 
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may  now  be  designated  the  /^lica  triangularis  inferior.  As  the 
base  of  the  plica  inferior  is  attached  to  the  anterior  pillar,  the  base 
of  the  plica  superior  is  attached  to  the  posterior  pillar  and  runs 
forward  to  be  lost  in  the  anterior  pillar. 

In  order  to  examine  the  fold,  and  any  examination  of  th(> 
throat  is  incomplete  without  a  thorough  exploration  of  this  re- 
gion, it  is  well  to  put  it  on  the  stretch,  and  this  is  best  done  by 
inserting  a  blunt  tenaculum  back  of  the  anterior  pillar  and  pulling 
it  forward ;  and  in  this  way,  too,  do  we  best  expose  the  supra- 
tonsillar  fossa.  This  fold  varies  in  its  development  in  different 
individuals.  In  some  it  is  very  well  developed ;  in  others,  rudi- 
mentary. The  largest  fold  that  I  have  seen  measured  eight  milli- 
meters, the  measurement  having  been  taken  in  the  horizontal 
direction  where  the  base  leaves  the  posterior  pillar.  It  is  made 
up  of  mucous  membrane  in  which  occasional  muscle  fibers  are 
found,  derived  from  the  palatal  muscles.  On  its  inner  surface 
we  occasionally  find  lymphoid  structure  resembling  tonsillar 
tissue. 

The  shape  of  the  supratonsillar  fossa  is  very  variable  and 
irregular.  Usually  by  means  of  a  probe  we  find  that  the  outer 
portion  extends  in  two  conical  extremities  posteriorly  and  ante- 
riorly up  for  a  considerable  distance  into  the  soft  palate.  The 
same  may  be  said  of  its  inner  portion.  The  floor  is  supplied,  as 
before  mentioned,  by  the  tonsil ;  lifting  the  plica  triangularis  supe- 
rior, or  turning  out  the  tonsil  from  its  fossa  by  means  of  a  blunt 
tenaculum,  we  see  in  the  so-called  tonsillar  helix,  minute  open- 
ings which  correspond  to  the  lacunre  within  the  substance  of 
the  tonsil. 

Farther  outward  is  to  be  found  a  cavity  which  lies  between 
the  tonsillar  substance  proper  and  the  tonsillar  fascia.  This  cavity 
is  fairly  constant  in  its  occurrence,  and,  from  a  pathologic  stand- 
point, is,  to  me,  of  great  importance.  This  may  be  called  the 
appendix  of  the  supratonsillar  fossa.  It  is  not  an  enlarged  lacuna, 
but  is  an  anatomic  space  surrounded  by  epithelium  derived  from 
the  mucous  membrane  of  the  supratonsillar  space  and  which  ex- 
tends downward  to  a  line  drawn  at  the  base  of  the  tonsil  or  far- 
ther downward  approaching  the  sinus  pyriformis.  where  it  ends 
in  a  blind  extremity.  It  has  a  diameter  varying  from  one  to  sev- 
eral millimeters.  The  supratonsillar  fossa  and  its  appendix  are 
supplied  bv  the  tonsillar  artery,  or  arteries,  the  tonsillar  nerves, 
and  the  whole  is  covered  by  squamous  epithelium. 

Passing  to  the  pathology  of  the  supratonsillar  fossa,  I  shall 
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direct  your  attention  to  two  conditions  which  are  the  most  im- 
portant and  fre(iuent  in  occurrence,  namely.  metai)lasia  of  the 
epitheHuiu  and  peritonsillar  abscess.  Metaplasia  of  the  epithe- 
lium within  the  cry])ts  of  the  tonsils  may  occur  at  any  portion, 
but  is  not  infrequent  in  the  depths  of  what  we  have  described  as 
the  aj^pendix  of  the  supratonsillar  space.  Frequently  by  ex- 
ploring- the  dilated  crypts  emptying  into  the  helix  of  the  tonsil, 
we  may  find  whitish,  foul-smelling^,  waxv  masses  which  are  the 
result  of  the  metaplastic  process.  These  have  been  erroneously 
regarded  as  decomposed  food  which  has  become  lodged  in  the 
lacuuc-e.  This  process  is  not  confined  to  the  crypts  of  the  tonsil, 
but  may  occur  from  the  diseased  epithelium  of  the  supratonsillar 
walls  themselves. 

The  pathologic  process  to  which  Siebenmann  has  given  the 
name  metaplasia,  occurs  in  various  portions  of  the  body,  namely, 
in  the  middle  ear,  the  mastoid  cells,  the  frontal  sinus,  the  max- 
illary sinus,  etc.  In  the  mastoid  cells  and  middle  ear  these 
masses  are  known  under  the  name  of  cholesteatoma.  Macrosco- 
pically  and  microscopically  I  hai'C  found  that  the  plugs  from  the 
tonsils,  or  supratonsillar  space  arc  i)idisti}iguisluible  from  choles- 
teatoma of  the  ear  except  that  the  masses  in  the  tonsils  have  no 
limiting  membrane ;  in  fact,  they  are  produced  by  the  same  causes 
— exfoliation  of  epithelium,  fatty  degeneration,  and  finally,  de- 
composition of  the  mass. 

As  to  what  the  ultimate  cause  of  the  disease  is,  that  is.  the 
cause  which  produces  the  exfoliation  of  the  epithelium,  we  are 
ignorant.  Whether  it  is  due  to  an  invasion  of  the  crypts  by  the 
epithelium  of  the  tonsillar  surface,  I  am  undecided  wdiether  the 
metaplasia  is  due  to  a  specific  acid-forming  bacterium  w^hich  has 
the  same  staining  reaction  as  the  bacillus  tuberculosis  and  which 
is  probably  constantly  associated  with  cholesteatomatous  disease. 
I  cannot  at  this  time  aver,  but  the  chronicity  of  the  process  is 
probably  due,  in  part  at  least,  to  retention.  As  soon  as  one  layer 
of  epithelium  is  cast  ofif  the  process  of  degeneration  of  the  un- 
derlying surface  epithelium  is  repeated,  and  thus  layer  by  layer 
the  plugs  are  formed.  This  excentric  increase  may  produce  pres- 
sure sufficient  to  cause  pressure  atrophy  of  the  tonsillar  tissue 
surrounding  the  walls  of  such  cavities  as  are  related,  or  if  the 
tonsillar  substance  is  invaded  by  pathogenic  micro-organisms, 
hyperplasia  of  the  tonsil  parenchyma :  thus  the  tonsillar  substance 
itself  is  increased,  while  the  lacunre,  or  crypts  of  the  tonsil,  un- 
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dergo  dilatation.  I  believe  this  to  be  a  frequent  cause  of  tonsillar 
hyperplasia. 

Here  permit  me  to  accentuate  the  importance  of  the  supraton- 
sillar  appendix  in  this  regard,  inasmuch  as  this  is  a  cavity  which 
is  frequently  occupied  by  these  malodorous  plugs.  In  the  removal 
of  the  tonsils  we  do  not.  by  the  ordinary  methods,  include  this 
cavity — indeed.  I  regard  it  as  dangerous  to  cut  outside  this  space, 
as  it  is  in  almost  immediate  contact  with  the  fat  which  separates 
the  tonsil  from  the  tonsillar  fascia :  and  this  leads  me  to  call  your 
attention  to  the  peculiarity  of  the  blood  supply  of  the  tonsil. 

If  we  remove  the  tonsil  from  its  niche  we  come  upon  a  hard. 
firm,  fibrous  fascia  which  sends  septa  into  the  parenchyma  of  the 
organ.  Immediately  outside  of  this  we  find  fasciculi  of  the  mus- 
culus  pterygo-pharyngeus  and  bucco-pharyngeus.  Further  out 
we  may  come  to  a  space  occupied  by  fat  which  is  divided  into  a 
posterior  and  anterior  portion  by  the  musculus  stylo-glossus  and 
stylo-pharyngeus.  The  posterior  portion  accommodates  the  caro- 
tis  internus,  vena  jugularis  and  the  nervus  vagus.  The  carotis 
externa  and  interna  cannot  be  wounded  in  a  tonsillotomy  in  which 
the  incision  is  sagittal,  but  the  majority  of  dangerous  hemor- 
rhages are  in  all  probability  due  to  the  wounding  of  the  tonsillar 
arteries  at  their  point  of  egress  through  the  tonsillar  capsule. 
The  arteria  tonsillaris  is  derived  from  the  arteria  palatina  as- 
cendens,  which  on  a  level  with  the  tonsil  divides  into  two  branches 
which  penetrate  the  tonsil  fascia  and  enter  directly  into  the  tonsil. 
A  large  branch  is  frequently  sent  to  that  portion  which  lies  at  the 
outer  extremity  of  the  supratonsillar  space,  but  for  the  most  part 
the  upper  portion  of  the  tonsil  is  relatively  poorly  supplied  with 
blood. 

The  great  danger,  then,  in  excision  of  the  tonsil  is  the  division 
of  the  tonsillar  arteries  as  they  emerge  through  the  tonsillar 
fascia.  When  this  is  done  the  fascia  does  not  permit  them  to  re- 
tract nor  contract,  but  holds  them  open  and  the  blood  pressure 
is  sufficient  to  wash  away  any  clot  that  may  form  until  such  blood 
pressure  is  greatly  reduced  by  exsanguination.  Demi  (  "Ueber 
Gefassanomalien  im  Pharynx."  Wiener  klinisch  Wochenschrift, 
IQOI,  Xo.  48)  suggests  that  a  number  of  profuse  hemorrhages 
following  tonsillotomy  may  be  explained  by  the  wounding  of  the 
arteria  lingualis.  That  this  artery  does  occasionally  send  a  loop 
into  the  tonsillar  niche  directly  outside  of  the  fibrous  tonsillar 
capsule,  cannot  be  doubted. 

]My  experience  would  lead  me  to  believe  that  the  majority  of 
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profuse  hemorrhages  after  tonsillotomy  are  due  to  wounding  the 
arteria  tonsillaris  (or  its  branches)  at  the  point  where  it  per- 
forates the  tonsillar  fascia.  In  order  to  destroy  the  blind  sinus 
which  I  have  designated  the  appendix  of  the  supratonsillar  fossa 
I  have  had  made  a  pair  of  scissors  which  I  herewith  present. 
After  tonsillotomies  I  am  in  the  habit  of  inserting  one  blade  of 
the  scissors  into  the  sinus  and  dividing  it.  Care  must  be  taken 
that  the  walls  of  the  sinus  are  kept  open.  This  is  readily  done 
by  tearing  apart  any  of  the  adhesions  after  the  third  day,  which 
is  accomplished  with  the  blunt  tenaculum ;  the  surfaces  are  then 
painted  with  nitrate  of  silver  fused  on  a  copper  probe.  Especially 
is  this  important  when  we  find  on  exploration  that  the  sinus  con- 
tains the  foul-smelling  plug  above  mentioned. 

In  several  instances  in  singers,  I  have  noticed  that,  notwith- 
standing the  removal  of  the  tonsils,  laryngeal  irritation  continued 
until  the  slitting  of  the  sinus  was  performed.  Great  benefit,  m 
the  majority  of  cases,  followed  immediately  upon  this  procedure. 
Numerous  instances  of  fetor  ex  ore  yield  only  to  this  operation. 

When  this  metaplasia  afifects  the  supratonsillar  fossa,  its  per- 
manent cure  can  only  be  effected  by  a  removal  of  the  entire  upper 
pole  of  the  tonsil.  An  adhesive  process  between  the  plica  trian- 
gularis superior  and  the  upper  surface  of  the  tonsil  may  change 
the  supratonsillar  fossa  into  a  more  or  less  closed  cavity.  I  be- 
lieve, from  my  observations,  that  this  simple  fact,  together  with 
the  co-existence  of  cholesteatomatous  disease,  is  the  cause  in  the 
majority  of  instances,  of  peritonsillar  abscesses.  Surely  periton- 
sillar abscesses  are  by  far  best  reached  through  the  supratonsillar 
fossa  by  merely  separating  the  adhesions  between  the  upper  walls 
of  the  supratonsillar  space  and  tonsil ;  not  only  are  we  more  sure 
to  find  the  pus  in  this  location,  but  the  danger  from  hemorrhage 
is  rendered  nil.  I  herewith  present  a  little  instrument  which  I 
have  invented  for  the  purpose  of  evacuating  such  abscesses.  You 
will  notice  that  the  edges  are  blunt  so  that  no  hemorrhage  is  pos- 
sible. The  blades  of  the  instrument  are  inserted  outward,  and 
somewhat  upward,  until  the  sense  of  touch  conveys  the  impres- 
sion of  the  instrument  having  entered  the  abscess  cavity.  The 
blades  are  then  separated  and  the  pus  permitted  to  escape.  Pres- 
sure on  the  tonsil  will  aid  in  the  evacuation  of  the  abscess  while 
the  instrument  is  held  in  place. 

After  the  subsidence  of  the  acute  symptoms  of  peritonsillar 
abscess,  it  becomes  imperative  to  remove  sufficient  of  the  upper 
fold  of  the  tonsil  to  allow  the  supratonsillar  space  to  drain  per- 
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manently.  If  the  tonsils  are  enlarged  sufficiently  to  warrant  their 
excision,  these  are  removed,  but  more  important  than  the  removal 
of  the  lower  portion  of  the  tonsil  is  the  excision  of  their  upper 
poles  by  means  of  either  the  tonsillar  punch,  the  scissors,  or  the 
probe  pointed  knife.  I  submit  herewith  an  original  instrument 
which  has  several  advantages  over  many  of  the  punches  in  use. 

First,  its  strength ;  second,  the  shifting  shaft  which  enables 
us  to  change  the  cutting  blades  from  right  to  left. 

After  the  upper  pole  has  been  removed,  our  attention  should 
be  directed  to  slitting  the  cavity  which  we  have  designated  the 
appendix  of  the  sinus.  Even  after  the  most  thorough  exploration 
and  operation,  however,  we  will  find  recurrence  of  this  choles- 
teatomatous  disease  of  the  tonsils  in  certain  cases,  and  only  by 
repeated  destruction  of  the  crypts  in  which  recurrences  take  place 
may  we  hope  for  complete  and  permanent  cure. 

DISCUSSION. 

Dr.  J.  A.  Stuckv,  Lexington. — I  did  not  know  before  that  the  tonsil 
had  an  appendix.  I  suppose  all  have  seen  a  number  of  these  cases  which 
are  sometimes  a  source  of  embarrassment  and  annoyance  to  the  patient 
as  well  as  to  the  physician.  I  never  thought  to  call  it  cholesteatoma.  I 
had  not  associated  the  word  with  anything  which  had  an  odor  such  as 
these  cheesy  masses  in  the  tonsil,  and  Dr.  Pierce's  paper  not  only  strikes 
me  as  being  unique  and  interesting,  but  suggestive  and  therefore  profitable. 

The  only  point  that  I  desire  to  mention  is  this :  How  best  to  get 
rid  of  the  cause  of  these  troubles.  He  mentions  slitting  the  sac,  and 
cutting  it  out,  but  that,  even  in  the  hands  of  the  most  careful  operator, 
is  a  little  risky.  Many  mention  the  use  of  nitrate  of  silver,  which  we 
have  all  tried,  and  we  have  tried  chromic  acid,  and  also  the  galvano- 
cautery,  but  have  given  that  to  the  shelf  where  I  think  it  belongs.  I 
have  tried  in  the  last  few  months  the  slitting  -up  of  the  sac  and  cleansing 
the  membrane  thoroughly  and  then  the  daily  application  for  about  a  week 
of  argyrol,  unsaturated  solution.  It  has  given  me  better  results  than  any- 
thing else,  but  I  cannot  explain  the  mode  of  its  action.  I  do  not  know 
what  causes  the  odor,  but  suppose  it  is  the  decomposition  and  putrefaction. 

In  regard  to  the  hemorrhage,  some  cases  bleed  and  the  Lord  only 
knows  why,  and  he  is  reticent  on  that  point.  I  have  seen  them  bleed 
after  operations  by  the  best  men  in  the  country,  and  after  a  cold  wire 
snare  and  galvanocautery.  I  saw  one  bleed  in  Cincinnati  a  few  weeks 
ago,  where  the  work  was  done  as  nicely  as  any  I  ever  saw.  A  few 
nights  ago  a  colleague  called  me  up  with  a  hemorrhage  from  a  tonsil 
which  he  had  removed  a  few  days  before.  I  looked  carefully  for  the 
cause  of  the  hemorrhage,  and  did  not  find  the  condition  of  afifairs  in 
the  fascia  that  Dr.  Pierce  speaks  of,  but  the  patient  bled.  I  have  seen 
several  cases  and  I  never  saw  better  results  obtained  than  from  chromic 
acid,  fused  on  a  probe.  We  have  tried  the  hemostatics,  adrenalin  chloride, 
etc. 

Dr.  C.  A.  RiCH.\Rnsox,  Washington. — I  would  like  to  say  a  few  words 
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on  Dr.  Pierce's  paper.  This  paper  of  Dr.  Pierce's  is  most  interesting 
and  reaches  something  in  which  we  are  all  interested.  This  cholesteatoma- 
tous  formation  of  the  tonsil  is  one  which  cannot  always  be  diagnosed 
before  the  tonsillar  flap  is  opened.  I  remember  some  years  ago  I  had  a 
patient  who  was  about  to  be  married  and  who  was  disturbed  about  the 
odor  of  his  breath.  I  could  find  no  reason  to  account  for  the  odor.  He 
went  to  New  York  and  Philadelphia  as  his  duties  called  him,  and  aboiit 
a  year  afterward  he  came  back  to  me.  His  tonsils  were  not  much  en- 
larged and  appeared  normal  in  every  way,  but  I  opened  the  capsule 
and  found  deep  within  the  tonsil  large  cholesteatomatous  masses  which 
had  an  intensely  disagreeable  odor.  Excision  of  the  tonsil  resulted  in 
complete  relief.  I  have  observed  this  condition  of  the  tonsils  again  and 
again.  I  have  been  surprised  at  times  finding  these  large  cholesteatoma- 
tous masses  where  there  was  no  evidence  externally.  The  point  I  wish  to 
bring  out  is  that  it  is  not  always  evident  on  the  surface  of  the  tonsil 
that  these  masses  exist  in  the  crypts  and  folds. 

I  was  interested  in  Dr.  Stucky's  remark  in  regard  to  the  use  of  argy- 
rol.  I  cannot  agree  with  him  at  all,  and  I  cannot  see  where  it  would 
he  of  any  value.  I  have  used  this  agent  in  solution  from  5  to  30  per 
cent,  and  have  been  uniformly  disappointed  and  cannot  see  how  it  would 
be  of  any  value  whatever. 

Dr.  G.  Hudson  Makuen,  Philadelphia. — ^I  have  been  interested  in  the 
subject  of  this  paper  for  a  long  time.  In  the  first  years  of  my  study  of 
the  diseases  of  the  throat  I  recognized  the  importance  of  getting  rid  of 
these  little  receptacles  in  the  tonsillar  niche.  While  I  did  not  go  into  the 
subject  as  thoroughly  as  Dr.  Pierce  has  done  I  had  made  two  knives 
which  had  the  cutting  surface  at  right  angles  to  the  shaft.  I  think  I 
exhibited  these  to  this  society  the  first  time  it  met  in  Washingon. 

Our  chairman.  Dr.  Jackson,  has  devised  similar  knives,  but  mine  dif- 
fer from  them  in  having  sharp  points.  Danger  may  lie  in  the  point  of 
the  knife  if  due  care  is  not  taken.  I  insert  it  into  the  fossa  or  crypt,  bury 
it  in  the  most  dependent  part,  and  then  bring  it  out  toward  the  middle 
line  of  the  pharynx,  opening  up  the  pockets  entirely.  To  keep  the  pockets 
open  I  scar  the  edges  of  the  wound  with  the  actual  cautery.  I  have  seen 
much  good  come  from  the  above  treatment  of  these  conditions. 

Dr.  H.  W.  LoEB,  St.  Louis. — I  should  like  to  ask  the  essayist  if  he 
has  succeeded  in  finding  cholesterin  in  the  masses.  The  method  of  treat- 
ment is  to  open  up  the  sacs  to  as  great  extent  as  possible  and  maintain 
the  opening  and  cause  obliteration  as  far  as  possible  of  thp  limiting  walls. 
To  me  it  seems  to  be  impossible  to  maintain  this  opening  by  simply  making 
a  slit  unless  something  is  done  to  prevent  the  contact  of  the  two  sides. 
My  practice  has  been  to  use  the  electro-cautery  knife.  I  prefer  to  do  it 
with  a  simple  knife  if  possible,  but  to  me  it  does  not  seem  likely  that  the 
opening  can  be  maintained  after  making  a  mere  slit.  With  the  electro- 
cautery it  is  possible  to  destroy  a  portion  of  the  limiting  walls  of  the 
cavity.  I  think  the  subject  is  exceedingly  interesting,  and  it  speaks  very 
well  to  liave  the  President  of  our  section  bring  up  this  important  subject, 
which  is  being  studied  so  extensively. 

Dr.  Pierce. — I  first  open  the  sac  thoroughly,  then  curette  it  with  a 
sharp  curette,  and  then  I  fill  the  cavity  wnth  a  thirty-five-per-cent.  solu- 
tion, or  saturated  solution,  of  argyrol. 
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In  regard  to  cholesterin  crj-stals,  they  are  found  in  the  masses.  It  is 
a  question  if  they  are  always  present,  but  they  have  been  found. 

In  regard  to  keeping  the  spaces  open  the  whole  subject  is  embraced 
in  just  that  point.  Personally  I  have  had  more  success  by  tearing  them 
open  the  fifth,  tenth  or  twentieth  day,  after  first  incising  them  and  after 
the  bleeding  ceases  I  use  nitrate  of  silver,  fused  on  a  copper  probe  of  a 
cautery  for  the  cut  surface.  These  cavities  are  not  obliterated.  The 
tonsil  is  removed,  and  the  epithelium  lining  the  crypts  or  cavities  joins 
the  epithelium  from  the  surface  of  the  tonsil.  Staining  this  cholesteatoma- 
tous  tissue  is  difficult.  In  fact  there  has  been  no  satisfactory  staining. 
If  we  would  study  the  tonsils  with  a  view  of  finding  out  the  exact  nature 
of  the  disease,  I  think  we  would  reach  unexpected  conclusions. 

This  tissue  is  capable  of  invading  the  tonsillar  tissue  just  as  cholestea- 
toma in  the  mastoid  antrum  is  capable  of  invading  the  bone.  There  is 
much  to  be  discovered  and  learned  in  this  direction. 
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REPORT  OF  A  CASE  OF  TONSILLOLITH. 


JOHN    S.    MABOX,    M.D. 


The  only  interest  connected  with  this  case  is  the  exhibition  of 
the  specimen,  as  the  history  is  extremely  meager,  and  I  cannot 
exhibit  the  patient.  This  man.  who  was  fifty-four  }ears  of  age, 
presented  himself  at  my  office  and  said  he  had  an  interesting 
scientific  specimen,  which  he  himself  had  removed  from  his 
throat.  He  had  complained  for  three  months  of  a  sore  throat, 
frequent  coughing,  and  often  emesis  from  clearing  the  throat. 
He  had  once  a  very  severe  attack  and  expectorated  the  specimen 
from  the  throat.  The  only  thing  I  could  find  on  examination  was 
the  peculiar  appearance  of  the  arch  on  the  right  side  and,  intro- 
ducing my  finger,  I  found  the  cavity  large  enough  to  insert  the 
end  of  mv  finger.  My  intention  was  to  have  a  section  made  and 
the  findings  sufficient  to  make  an  analysis,  but  the  expert  chemist 
said  it  was  not  large  enough  to  make  the  examination.  He 
thought  it  was  composed  of  the  chlorid  and  phosphate  of  lim.e. 
I  had  thought  to  have  seen  the  patient  again,  but  he  did  not 
present  himself.  He  took  the  specimen  from  the  mouth  himself. 
The  weight  of  it  is  one  hundred  and  forty-seven  grains. 

DISCUSSION. 
Dr.  J.  A.   Stuckv,  Lexington. — The  largest  stone  I  ever  saw  was  not 
near   as   large   as   a   small   pea,   and   I    have   nothing  to   add   to   this.      I 
cannot  account  for  it.     I  do  not  see  how  the  man  could  get  along  with 
it  in  his  throat. 
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OX   A  CASE   OF   APHTHOUS   LARYNGITIS. 


E.     J.     MOURE,     M.D. 


(Translated  by  Chevalier  Jackson.  M.D.) 

The  occurrence  of  aphthous  ulcerations  in  the  mouth,  and 
even  in  the  pharynx,  is  so  well  known  to  all  practitioners  that 
it  would  be  useless  to  describe  this  lesion.  Suffice  it  to  say,  that 
it  is  characterized  by  the  presence  of  little  erosions  generally 
cupule-shaped  and  oval,  occupying  the  internal  surface  of  the 
cheeks,  the  lips  and  the  edges  of  the  tongue. 

The  eruption  is  usually  quite  discrete  and  occurs  in  crops 
which  are  quite  ephemeral,  lasting  twenty-four  to  forty-eight 
hours.  In  some  patients  successive  crops  of  aphthous  erosions 
may  be  observed,  being  produced  by  any  food  that  is  even  slightly 
spiced  or  irritating,  and  especially  l\v  fish,  shell  fish,  high  game 
and  preserves. 

On  the  other  hand,  aphthous  erosions  of  the  laryngeal  mucous 
membrane  are  much  less  known  and  seem  to  be  very  much  rarer ; 
on  this  account  I  believe  it  ni}'  duty  to  report  the  following  ob- 
servations : 

j\l.  le  X.,  23  or  24  years  of  age.  consulted  me  at  the  "Clinique 
Laryngologique  de  la  Faculte,"  in  the  latter  part  of  December, 
complaining  of  intense  dysphagia,  being  able  to  swallow  saliva 
and  liquids  only  with  great  difficulty.  Wines  and  bouillon  espe- 
cially smarted  intensely  as  they  passed  down.  This  painful  state 
had  lasted  forty-eight  hours,  in  spite  of  various  gargles  prescribed 
by  the  attending  physician.  There  were  no  fever  or  other  consti- 
tutional symptoms.  There  wxre  no  lesions  discoverable  externally, 
no  adenopathy,  no  tenderness  on  pressure  externally  on  the  neck, 
and  the  examination  of  the  mouth  and  pharynx  was  negative. 
But,  on  laryngoscopy,  I  discovered  on  the  base  of  the  tongue. 
at  the  site  of  the  lingual  tonsil,  and  on  the  free  border  of  the 
epiglottis,  several  cupule-shaped  small  erosions,  transversely 
elongated,  covered  with  a  grayish  opaline  coating  and  surrounded 
bv  a  somewhat  reddish  areola  outlined  against  the  surroundins: 
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healthy  mucosa.  I  at  once  suspected  the  trouble  to  be  an  aphthoid 
condition  of  the  base  of  the  tongue  and  of  the  larynx  and  inter- 
rogated her  in  regard  to  aphtha  in  the  mouth.  I  then  learned 
that  she  had  been  subject  to  attacks  of  aphthous  erosions,  and 
that  recently  she  had  had  them  on  the  internal  surface  of  the 
lower  lip  and  side  of  the  tongue.  She  could  not  attribute  the 
present  attack  to  anything.  I  had  one  of  the  students  of  the 
Clinique  apply  to  the  afifected  region  a  20-per-cent.  solution  of 
silver  nitrate,  prescribed  an  alkaline  gargle  and  ordered  a  regi- 
men of  milk,  eggs  and  \'ichy  water,  requesting  the  patient  to 
return.  Two  days  later,  when  she  presented  herself  again  for 
examination,  the  local  painful  symptoms  had  completely  disap- 
peared and  swallowing  was  normal.  Laryngoscopic  examination 
revealed  a  scarcely  discernible  redness  at  the  site  of  the  ero- 
sions ;  in  a  word,  the  normal  mucosa  was  restored. 

I  have  not  since  seen  the  patient,  which  leaves  me  to  suppose 
that  she  is  completely  cured  of  the  eruption. 

The  foregoing  sufficiently  indicates  the  symptomatology  of 
the  affection  without  further  elucidation,  the  principal  trouble 
consisting  of  a  very  intense  dysphagia,  severely  painful,  espe- 
cially on  swallowing  either  of  saliva  or  of  food,  particularly  wines 
and  bouillon.  In  some  cases  I  have  seen  the  dysphagia  so  severe 
as  to  interfere  with  alimentation.  I  remember  one  case,  a  con- 
frere, who  came  to  consult  me  in  great  distress  and  perplexity, 
because  during  the  preceding  twenty-four  hours  he  had  been 
unable  to  swallow  anything,  so  great  was  the  pain  on  deglutition. 
In  this  case,  also,  I  discovered  an  aphthous  erosion  on  the  tip  of 
the  epiglottis,  which  rapidly  disappeared  under  the  application 
of  argentic  nitrate. 

The  observations  merit  reporting.  I  believe,  because  a  de- 
scription of  such  cases  is  not  to  be  found  in  the  classical  books ; 
and  on  this  account  I  wish  to  call  the  attention  of  my  transatlantic 
confreres  to  this  special  point  in  laryngeal  pathology. 
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LITHEMIC    XAS()PHAR\X(ilTlS    DUE    TO    SYSTE.MIC 
DISTURBANCE. 


J.    A.    STLXKY,    M.D. 


L\  the  treatment  uf  all  diseases,  the  facts  as  to  the  cause  of 
the  existing^  condition  is  what  concerns  us  most.  What  is  the 
matter,  and  why  does  it  exist,  and  what  will  relieve  and  palliate 
the  condition,  are  the  perplexing  questions  that  we  must  face. 

By  the  term  lithemic  nasopharyngitis  is  meant  that  type  of 
disease  having  a  close  etiologic  relationship  to  rheumatism,  or 
the  so-called  lithemic  diathesis,  and  having  its  origin  in  auto- 
intoxication caused  by  the  absorption  of  byproducts  from  the  in- 
testinal tract,  or  in  faulty  metabolism  occurring  in  the  liver.  It 
may  be  defined  as  an  acute  congestion  rather  than  an  inflamma- 
tory process. 

The  local  manifestations  of  this  so-called  diathesis  may  not  be 
confined  to  the  pharynx,  but  may  exhibit  itself  in  afifections  of 
the  larynx,  nasal,  auditory  and  gastro-intestinal  tract  without  any 
special  organic  or  systemic  symptoms. 

The  attack  causes  primarily  no  lesion,  and  there  is  no  distinct 
pathologic  alteration,  this  being  a  local  manifestation  of  a  sys- 
temic condition.  These  cases  are  neurotic,  sedentary,  good  livers, 
a  snorting,  snuffling,  handkerchief  using  set,  who  blame  all  their 
ills  upon  a  catarrh. 

Little  water  is  drimk,  meats  and  sweets  are  freely  used,  the 
skin  is  florid  or  muddy,  and  constipation  exists.  A  case  with 
such  a  history  leads  me  to  suspect  at  once  indicanuria  with  prob- 
ably an  excess  of  uric  acid.  My  observation  is  that  where  there 
is  an  abundance  of  indican  in  the  urine  in  cases  such  as  I  have 
described,  there  is  no  permanent  relief  until  it  is  eliminated.  It 
is  not  so  much  a  question  of  diet  as  regulating  the  intestinal  tract. 

In  aggravated  cases  I  always  have  the  gastric  contents  ana- 
lyzed after  giving  a  test  meal.  For  if  the  contents  of  the  stomach 
enter  the  duodenum  in  a  hyperacid  condition,  intestinal  digestion 
is  inhibited,  and  putrefactive  fermentation  of  the  mass  results. 
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Treatment. — The  chief  question  to  bear  in  mind  is  not  what 
drugs  to  use,  but  how  best  to  remove  the  cause,  how  best  to 
ehminate.  Citric,  malHc,  and  the  fruit  acids  should  not  be  used. 
Where  acid  drinks  are  craved,  they  may  be  given  at  meals,  witli 
the  free  use  of  non-medicated  water  between  meals.  Local  ap- 
plications, gargles,  etc.,  are  contradicted,  although  thorough 
cleansing  of  the  pharynx,  tonsils,  post-nasal  spaces,  etc.,  affords 
marked  relief. 

The  cause  of  the  trouble  being  within  the  body,  treatment 
must  be  directed  toward  removing  the  cause,  and  the  first  indica- 
tion is  to  clean  out  the  alimentary  canal.  The  diet  should  be  re- 
stricted, and  about  six  ounces  of  water  be  given  hourly. 

An  hour  before  the  evening  meal,  the  colon  is  flushed  with 
two  or  three  quarts  of  soap  suds,  by  means  of  the  colon  tube  and 
at  bed  time,  eight  ounces  of  warmed  olive  oil  injected  through 
the  colon  tube,  the  patient  being  warned  to  keep  quiet  and  go 
to  sleep. 

As  a  rule  the  treatment  should  be  given  for  four  or  five  days, 
and  then  once  or  twice  a  week.  In  a  majority  of  cases  observed, 
the  relief  has  been  pronounced,  even  chronic,  intractable  cases 
being  given  complete  relief,  not  only  of  the  nasopharyngeal  trou- 
ble, but  of  other  systemic  affections. 

The  fact  of  one  or  more  evacuations  daily  does  not  prove 
that  toxic  fecal  matter  is  not  still  retained.  Hardened  masses 
ma>-  be  removed  after  ten  days  of  treatment. 

It  is  interesting  to  note  the  rapid  decrease  of  indican  in  the 
urine  as  shown  by  the  daily  tests. 

Where  there  is  an  excess  of  uric  acid  in  addition  to  indican, 
drugs  that  will  hyperalkinalize  the  blood,  and  increase  its  solvency 
for  urates  are  indicated.  Mild  cases  do  not  need  the  treatment 
detailed,  but  are  relieved  by  alkaline  cathartics. 

DISCUSSION. 

Dr.  Wendell  C.  Phillips,  New  York. — Mr.  Chairman,  I  must  con- 
gratulate the  reader  for  his  attention  to  this  subject  and  there  will  be 
little  criticism  in  what  I  have  to  saj-.  There  is  much  more  to  the  treat- 
ment of  nasopharyngeal  inflammation  both  acute  and  sub-acute,  than  the 
application  of  spraj'S,  astringents,  etc.  Experience  is  leading  me  to  be- 
lieve that  remedies  used  for  applications  to  the  membranes  do  more  harm 
than  good  and  that  onlj'  mild  applications  should  be  used,  and  I  am  in- 
clined to  think  that  internal  treatment  is  more  efficacious.  Dr.  Stucky 
has  clearly  described  the  character  of  this  class  of  inflammations.  Draughts 
of  air  receive  more  blame  for  colds  than  they  should.  Fatigue  is  oftener 
a  cause  of  colds  than  exposure  to  draughts. 
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I  have  recentl}-  been  treating  a  patient  who  was  rapidly  losing  her 
hearing  with  severe  tinnitus.  She  is  a  high  liver,  and  takes  practically 
no  exercise  at  all.  She  complained  of  pain  at  the  base  of  the  brain.  I 
recommended  physical  exercise.  She  took  a  long  walk  which  was  followed 
by  excruciating  pain  at  the  base  of  the  brain.  I  feared  apoplexy  and 
so  thought  that  kind  of  exercise  would  not  do,  but  recommended  milder 
exercise  and  internally  a  solution  of  salicylate  of  soda  made  from  Merck's 
oil  of  wintergreen,  thirty  grains  daily.  I  cauterized  her  Eustachian  tubes 
regularly  and  gave  special  directions  to  her  exercise ;  stopped  the  use 
of  stimulants;  and  continued  the  internal  use  of  the  salicylate  of  soda. 
The  result  has  been  that  her  tinnitus  is  well  and  the  pain  at  the  base 
of  the  brain  is  gone.  Cheerfulness  has  replaced  her  depression,  and  hope- 
fulness has  inspired  her.  Her  endurance  has  greatly  increased  and  she 
has  given  up  the  idea  that  she  is  going  to  become  perfectly  deaf.  The 
result  has  largely  come  from  the  administration  of  salicylate  of  soda  and 
exercise.  The  method  of  Dr.  Stucky  is  good  but  largely  impractical,  be- 
cause most  patients  are  so  busy  that  they  prefer  some  treatment  which 
requires  less  time,  and  most  cases  may  be  cured  by  simple  means. 

Dr.  T.  P.  Berens,  New  York. — I  would  like  to  thank  Dr.  Stucky  for 
his  able  paper  and  hope  he  will  keep  pounding  it  out  to  prevent  our 
getting  into  the  rut  of  onh^  local  applications  and  nose  douching. 

As  Dr.  Phillips  has  remarked  very  aptly  \\t  do  not  get  this  disease  as 
well  marked  in  New  York  and  Philadelphia  as  they  do  in  Kentucky.  I 
have  seen  no  cases  where  it  was  necessary  to  put  the  patient  in  the  hos- 
pital for  a  week  or  two.  Climate,  diet  and  hygienic  surroundings  have 
much  to  do  with  these  things,  and  it  is  possible  that  the  amount  and 
variety  of  food  and  drink  and  the  climate,  together,  have  something  to 
do  with  the  nonelimination  and  maj'  probably  cause  a  much  more  severe 
type  of  pharyngitis  in  Kentucky  than  we  have  in  New  York  or  Pittsburg. 
In  speaking  with  Dr.  Phillips  of  a  similar  condition  he  asked  me  what 
local  application  I  used.  I  told  him  mercury  and  chalk  thrown  up  into 
the  back  of  the  throat,  together  with  the  administration  of  some  saline 
the  next  morning.  Sometimes  I  have  used  the  calomel  and  chalk  prepara- 
tion for  the  throat,  and  individually  I  prefer  this  application. 

There  is  another  class  of  cases  that  Dr.  Stucky  just  mentioned,  and 
that  is  where  the  patient  complains  of  a  sensation  as  of  cinders,  fish 
bones,  or  bread  crumbs  stuck  in  the  throat  or  tonsil.  These  cases  are 
similar  to  such  a  condition  as  Dr.  Pierce  described  to-day.  They  may 
have  a  little  accretion  in  the  tonsil  or  they  may  have  some  other  con- 
dition in  the  nasopharynx,  which  will  require  attention.  While  giving 
this  attention  do  not  forget  the  little  gray  powder  occasionally,  and  if  the 
patients  have  been  brought  up  under  some  other  school  than  ours  you 
will  not  hurt  their  sensibilities. 

Dr.  C.  W.  Richardson,  Washington. — This  subject  is  an  interesting 
and  important  one.  I  think  we  all  have  noticed  the  great  importance  of 
systemic  medication  in  most  of  these  cases. 

Dr.  Berens  and  Dr.  Phillips  live  in  a  State  where  there  is  a  continual 
rush,  and  men  have  only  time  there  to  eat  and  to  work,  all  else  must 
give  way.  We  men  who  live  in  rural  districts  find  that  the  patient  is 
willing  to  give  up  a  little  to  get  well,  and  will  submit  to  lines  of  treat- 
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ment  which  we  prescribe.  I  think  if  the  doctor  would  suffer  from  some 
of  these  diseases,  he  would  recognize  how  willing  the  patient  is  to  over- 
come them.  Last  spring  I  was  affected  with  a  condition  which  the  reader 
has  not  referred  to,  and  that  was  a  neurasthenic  vasomotor  catarrh,  which 
afflicted  me  nearly  six  months.  I  know  of  nothing  so  distressing  and 
annoying  as  to  retire  after  the  day's  work  with  the  hope  of  a  restful 
night,  to  be  awakened  with  a  complete  vasomotor  stasis  in  the  nasal 
chamber,  or  bj-  a  violent  laryngeal  spasm  and  a  distressing  cough.  I 
think  anyone  who  suffers  with  this  or  the  other  type  will  readily  see 
how  willing  the  patient  is  to  submit  to  any  form  of  treatment  to  relieve 
these  conditions.  I  think  we  pay  too  little  attention  to  these  various 
forms  of  systemic  infection  with  local  manifestation  and  attempt  to  do 
too  much  in  a  local  way  when  the  treatment  should  be  largely  of  a  sys- 
temic character.  We  meet  besides  these  catarrhal  conditions  of  the  nasal 
tract,  those  neurasthenic  cases  which  also  demand  a  special  form  of  sys- 
temic treatment.  We  can  relieve  to  a  certain  extent  this  vaso-motor 
stasis  by  local  applications,  but  it  is  not  enduring  and  permanent  in  its 
effects.  There  is  only  one  course  of  treatment  which  will  relieve  these 
individuals  and  that  is  of  a  systemic  character.  Their  work  should  be 
cut  down  and  their  nervous  waste  should  be  arrested,  they  should  be  given 
more  out-of-door  life  and  other  general  treatment,  which  we  all  know 
are  applicable  to  these  cases.  Without  this  we  cannot  bring  about  a  resti- 
tution to  the  normal  condition  either  in  a  local  or  a  general  way. 

Dr.  W.  S.  Bryant,  New  York. — I  think  Dr.  Stucky  did  not  mention 
one  of  the  chief  causes  of  lithemia,  and  that  is  nervous  exhaustion.  This 
is  one  of  the  most  prevalent  causes  in  the  east. 

Dr.  StuckA''s  method  of  treatment,  I  think,  if  followed  out  would  les- 
sen in  a  marked  degree  the  cases  of  middle  ear  catarrh.  Dr.  Phillips 
hinted  at  this  fact,  I  think,  that  if  prophjlaxis  as  far  as  the  middle  ear 
is  concerned  were  followed  out  that  probably  fifty  or  seventy-five  per 
cent,  of  the  chronic  catarrh  conditions  of  the  ear  would  be  done  away  with. 

Dr.  H.  W.  LoEB,  St.  Louis.— I  think  these  well  recorded  memoranda 
on  the  part  of  the  essaj'ist  deserve  close  attention.  The  essayist  has 
made  these  observations  in  a  careful  and  systematic  manner,  and  has 
succeeded  in  finding  indicanuria  present  in  nearly  all  cases,  and  I  think 
that  is  an  important  matter.  Here  is  a  proposition  in  which  an  acute 
or  sub-acute  nasopharyngitis  is  accompanied  invariably  by  indicanuria, 
which  the  essayist  thinks  significant  of  auto-intoxication.  Now,  this  is 
getting  down  to  the  basis  of  the  trouble,  and  for  that  reason,  whether 
or  not  Dr.  Stucky's  observations  are  confirmed,  he  will  have  the  merit 
of  suggesting  the  local  expression  of  a  general  condition. 

It  is  possible  that  patients  are  particularly  prone  to  this  sort  of  pharyn- 
gitis in  Kentucky,  where  whisky  drinking  is  common.  In  beer  drink- 
ing communities,  it  is  far  more  uncommon  though  it  does  occur  when 
beer  is  drunk  in  excess  and  for  a  long  time. 

Dr.  Stuckv. — I  think  some  of  my  most  remarkable  cases  have  been 
from  the  east,  from  New  York  and  Pennsylvania.  The  worst  cases  are  not 
indigenous  to  Kentucky. 

Regarding  the  point  made  by  Dr.  Phillips  about  the  use  of  salicylate 
of  soda,  most  of  you  recall  the  fact  that  I  am  a  warm  advocate  of  this 
drug,  but  I  think   vou   would  like   salicvlate  of  stontium  better. 
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If  the  patient  really  wants  to  get  well  I  believe  you  can  get  better 
results  in  ten  days  with  the  treatment  I  outlined  than  in  ten  weeks  under 
other  treatment.  If  the  patient  wants  to  get  well  he  is  willing  to  pay  a 
trained  nurse  or  go  to  the  hospital  and  spend  the  night.  They  do  not 
object  to  the  treatment  as  the  relief  and  comfort  are  so  marked.  I  have 
never  had  a  patient  complain. 

I  am  glad  Dr.  Richardson  spoke  of  the  neurasthenic  vaso-motor  dis- 
turbance. He  did  not  get  the  condition  in  Kentucky,  as  he  came  there 
with  it.  Now  as  to  the  cause  of  the  vaso-motor  trouble  the  neurasthenia 
is  not  the  cause  of  the  lithemic  condition,  but  the  same  cause  produces 
both.  I  do  not  know  much  about  indican,  but  I  know  that  when  we  find 
it  and  get  rid  of  it  the  patient  is  relieved. 

When  I  suspect  a  case  of  nasopharyngeal  irritation  I  always  have 
an  examination  of  urine  made  for  indicanuria. 


PAPER : 

REPORT   OF  A   CASE   OF   PRIMARY   INVOLVE^IEXT 
OF  THE  JUGULAR  BULB  FOLLOWING  AN 
ACUTE  OTITIS  MEDIA— OPERA- 
TION—RECOVERY. 


JAMES  F.   M  KERNON,   M.D. 


The  following  case  is  reported  in  detail  on  account  of  the  fact 
that  a  primary  involvement  of  the  jugular  bulb,  without  mastoid 
complications  as  a  sequela  of  acute  middle  ear  infection,  is  rare 
in  the  experience  of  the  writer ;  in  fact,  only  two  cases,  both 
adults,  have  come  to  my  notice  where  this  lesion  has  taken  place 
primarily. 

The  history  is  as  follows :  W.  K.,  a  girl  two  years  of  age, 
was  first  seen  on  December  15,  1903.  The  mother  said  that  the 
child  had  complained  of  pain  in  the  left  ear  on  the  day  previous, 
but  upon  applying  a  bag  of  hot  salt,  the  pain  had  disappeared  in 
an  hour  or  two,  to  begin  again  during  the  night,  and  had  been 
more  or  less  continuous  for  the  past  twenty-four  hours.  Pre- 
vious to  this  the  child  had  been  perfectly  well,  except  for  a  cold 
in  the  head  and  a  slight  bronchitis  of  three  days'  duration. 

LTpon  examining  the  ears,  the  left  drum  membrane  was  found 
bulging  into  the  canal,  intensely  congested,  and  the  inner  portion 
of  the  canal  was  filled  with  exfoliated  epithelium.     The  bulging 
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of  the  drum  was  not  confined  to  any  particular  quadrant,  but  ex- 
tended over  its  whole  area,  and  was  unusually  prominent  at  the 
junction  of  the  inferior  wall  of  the  bony  canal  where  it  joins 
the  tympanic  ring.  There  was  no  fullness  of  either  the  superior 
or  posterior  canal  walls,  and  no  mastoid  tenderness. 

The  right  drum  membrane  was  also  found  reddened  and 
bulging  in  the  posterior-superior  quadrant ;  the  canal  and  mas- 
toid on  this  side  were  negative  also.  The  temperature  by  rectum 
was  104.3  F.,  pulse  120,  and  respirations  24. 

The  child  was  anesthetized,  the  canals  made  sterile  by  scrub- 
bing, and  the  drum  membranes  incised.  Several  drops  of  pus 
were  evacuated  from  the  left  ear,  and  a  smear  taken  to  determine 
the  characteristic  infection.  There  was  no  pus  present  on  the 
right  side,  only  serum.  A  smear  was  also  taken  of  the  fluid  from 
the  right  ear.  Bacteriological  examination  showed  on  the  left 
side  a  few  streptococci  and  one  or  two  pneumococci  present  in  the 
smear.  Examination  of  the  smear  from  the  richt  ear  disclosed 
a  few  staphylococci,  with  here  and  there  an  isolated  pneumo- 
coccus.  The  little  patient  was  put  to  bed,  the  bowels  moved 
freely,  and  each  ear  irrigated  with  a  solution  of  the  bichloride 
of  mercury,  1-5,000  every  two  hours. 

The  following  day  she  was  very  comfortable ;  both  ears  were 
discharging  freely — the  left,  pus :  the  right,  a  serous  discharge. 
The  temperature  was  98.4  F..  and  she  seemed  to  be  doing  well 
in  every  way. 

At  nine  o'clock  in  the  evening  the  temperature  rose  suddenly 
to  103.2  F.  The  patient  was  seen  at  this  time.  Both  ears  were 
discharging  freely ;  there  were  no  changes  in  the  canal  walls, 
and  the  mastoids  were  free  from  any  apparent  involvement. 
Close  questioning  of  the  nurse  in  attendance  could  elicit  no  in- 
formation relative  to  a  chill  having  preceded  the  rise  in  tempera- 
ture. The  child  was  ordered  a  sponge  bath,  and  six  hours  after- 
ward the  temperature  was  100  F.,  and  remained  at  this  point  for 
eight  hours,  when  again,  without  any  evidence  of  a  chill,  it  rap- 
idly rose  to  104  F.  The  child  was  again  sponged  with  alcohol 
and  in  three  hours'  time  the  temperature  had  fallen  to  99.4  F. 
The  ears  were  carefully  examined  at  this  time,  and  no  changes 
in  either  walls  or  middle  ear  were  apparent  from  the  previous 
examinations.  The  mastoids  were  gone  over  carefully,  with 
negative  result.  The  child's  general  condition  was  excellent :  she 
was  bright  and  playful  during  the  remissions  of  temperature 
and  ate  ravenoush-.     During  the  remainder  of  the  dav  the  tem- 
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perature  ranged  from  99.4  to  loi  F.,  wlicn  suddenly,  at  six 
o'clock  in  the  evening-,  it  rose  from  100  F.  to  105.5  !'•  i"  ^  period 
of  two  hours. 

A  diagnosis  of  primary  jugular  l)ulb  involvement  was  made, 
and  permission  asked  to  operate  at  once,  which  was  refused,  on 
the  ground  that  the  temperature  change  was  probably  due  to 
malaria,  typhoid  fever,  or  a  developing  central  pneumonia ;  and 
further,  because  it  was  highly  improbable  that  an  involvement  of 
the  bulb  could  take  place  without  first  having  an  atTection  of  the 
mastoid.  During  the  night  the  temperature  dropped  to  99.4  F. 
again,  and  in  the  morning  the  child  was  bright  and  playful,  with 
a  pulse  running  between  100  and  116.  During  the  exacerbations 
of  temperature,  the  pulse  was  correspondingly  rapid,  sometimes 
as  high  as  174,  the  respiration  being  only  slightlv  increased. 

During  the  day  the  following  blood  examinations  were  made  : 
for  malaria  and  for  typhoid  fever,  with  a  negative  result.  A  blood 
count  was  made  and  marked  leucocytosis  found  ;  a  culture  was 
taken  of  this  blood  and  a  large  number  of  streptococci  found. 
Smears  from  both  ears  were  again  taken,  and  large  numbers  of 
the  streptococci  w'ere  found  in  the  discharge  from  the  left  ear; 
in  the  right  ear  only  a  few  were  found,  the  predominating  in- 
fection on  that  side  still  being  the  staphylococcus,  with  a  few 
pneumococci  present.  During  the  afternoon  of  this  day  the  tem- 
perature changes  were  not  so  rapid ;  there  was  a  gradual  rise  in 
twelve  hours  to  104.8  F. ;  and  the  child  was  extremely  restless, 
tossing  from  side  to  side  of  the  crib  she  was  lying  in,  and  oc- 
casionally coughing  a  dry,  hard  cough  without  any  expectoration. 

I  again  requested  to  be  allowed  to  operate,  but  was  told  to 
wait  for  twenty-four  hours,  and  if  at  the  end  of  that  time  every- 
thing else  could  be  eliminated  as  a  causative  factor,  they  would 
consider  the  advisability  of  an  operation.  By  they  I  mean  the 
attending  physicians  and  the  family,  there  being  also  a  medical 
man  in  the  family. 

For  the  next  twenty-four  hours  the  temperature  ranged  from 
99  to  102.8,  and  the  child  felt  very  comfortable,  playing  with  her 
doll,  chatting  with  the  nurse  and  taking  a  liberal  quantity  of  nour- 
ishment. At  five  o'clock  that  afternoon  she  became  extremely 
restless  and  irritable,  the  face  was  flushed,  and  she  refused  every- 
thing but  water;  in  two  hours  from  this  time  the  temperature; 
rose  from  99.8  to  105.6,  the  pulse  180,  and  respiration  32.  At 
this  time  she  showed  the  first  evidence  of  looking  septic.  Both 
ears  w^ere  discharging  freely  and  there  was  no  fullness  of  the 
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canal  walls  on  either  side,  and  the  mastoids,  as  far  as  one  could 
make  out,  were  uninvolved. 

At  this  time  I  refused  to  continue  further  attendance  upon  the 
case,  unless  an  operation  were  allowed,  as,  to  my  mind,  the  child 
was  becoming  more  septic,  and  weaRer  each  day,  and  the  only 
chance  for  relief  was  in  an  immediate  operation. 

A  general  consultation  was  held  at  which  several  well  known 
medical  men  were  present.  Dr.  Dench  was  asked  to  examine 
the  case,  and  after  doing  so  advised  an  exploratory  operation, 
saying  he  concurred  in  the  diagnosis.  After  a  process  of  elimina- 
tion by  the  other  gentlemen  present,  all  advised  operation  as  the 
only  chance  to  save  the  little  patient's  life.  As  this  consultation 
was  held  late  at  night,  and  the  temperature  was  then  declining,  it 
was  thought  best  to  wait  luitil  morning  before  operating.  In  the 
morning  at  9.30  the  temperature  was  102,  pulse  132,  and  the 
child  very  pale  and  septic  looking,  and  had  vomited  once  directly 
after  drinking  some  milk. 

Chloroform  was  administered,  and  I  determined  to  explore 
the  left  bulb  first,  on  account  of  the  fact  that  this  was  the  side 
that  contained  pus  first,  and  also  because  of  the  predominating 
infection  on  this  side. 

The  left  mastoid  was  entered  and  found  perfectly  normal  in 
every  part.  The  sinus  was  rapidly  uncovered  from  the  bend  to 
the  bulb,  and  the  bone  covering  it  was  sound  at  every  point. 
The  dura,  just  below  the  knee  for  about  one-third  of  an  inch, 
was  darker  in  color  than  that  above  or  below ;  from  this  point  it 
looked  dull  and  was  devoid  of  luster,  was  easily  compressed  by 
the  finger,  and  did  not  fill  as  rapidly  as  it  should.  A  further  por- 
tion of  the  bulb  was  now  uncovered,  so  as  to  facilitate  its  exam- 
ination when  opened. 

The  operative  field  was  re-sterilized,  and  the  sinus  opened 
for  about  three-quarters  of  an  inch  with  a  scalpel  at  the  dark 
spot  previously  spoken  of.  There  was  only  slight  hemorrhage  at 
first,  and  upon  passing  a  curette  in  the  lumen  and  along  the  ante- 
rior border  of  the  sinus  wall,  a  parietal  clot  half  an  inch  long  was 
removed,  and  this  was  followed  by  free  hemorrhage  from  the 
distal  end  of  the  sinus.  Upon  controlling  this  blood  flow  by 
pressure  above,  no  current  was  present  below,  not  even  the  or- 
dinary oozing  usually  seen  when  a  clot  is  found  below.  The 
anterior  sinus  wall  was  incised,  beginning  above  where  the  first 
incision  had  stopped,  and  ending  below  at  the  lowest  point  of 
bulb  exposure.    There  was  scarcely  any  oozing  present  from  this 
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point,  and  upon  retractint^  the  dura  and  passin"^  the  forceps  into 
the  opening,  a  well-formed  clot  over  an  inch  in  length  and  as 
large  as  an  ordinary  slate  pencil  was  removed. 

Upon  first  gras])ing  this  clot  with  the  forceps,  it  seemed  ad- 
herent below,  and  when  drawn  up  parted  deep  down  in  the  bulb, 
leaving  a  portion  of  it  still  in  the  bulb.  A  wire  curette  was  used 
for  its  further  removal,  and  several  small  particles  of  broken- 
down  clot  enveloped  in  pus  were  taken  away.  Even  after  this 
removal  there  was  no  hemorrhage,  and  a  probe  was  passed  down 
into  the  bulb,  and  from  palpating  with  this  it  was  found  that  the 
bulb  was  somewhat  kidney-shaped,  higher  than  usual,  and  en- 
croaching on  the  middle  ear  cavity.  The  probe,  in  moving  it 
around,  finally  passed  into  a  recess  deeper  than  the  surrounding 
bony  wall,  and  this  was  immediately  followed  by  quite  a  sharp 
flow  of  blood.  Evidently  the  probe  had  found  the  opening  into 
the  jugular  vein  and  dislodged  a  clot  that  was  imbedded  in  the 
foramen,  for  several  small  pieces  of  clot  and  particles  were  dem- 
onstrated in  the  wound  after  the  blood  flow  had  been  stopped  by 
gauze  packed  into  the  bulb.  The  operative  field  was  flushed  with 
alcohol,  dried,  and  the  edges  of  the  diseased  dura  forming  the 
sinus  wall  removed  with  the  scissors,  in  order  to  avoid  sloughing 
and  causing  an  encephalitis  to  take  place  later.  This  left  a  space 
of  the  inner  sinus  wall  of  over  an  inch  long  between  the  upper 
and  lower  packing.  The  wound  was  dressed  and  the  right  mas- 
toid explored  and  found  quite  as  normal  as  the  left.  The  sinus 
was  uncovered  from  the  knee  to  the  bulb,  but  was  glistening  and 
looked  normal  in  every  way,  and  was  not  opened.  The  usual 
dressings  were  applied,  and  the  little  patient  placed  in  bed.  She 
needed  no  stimulation  at  any  time  during  the  opera' ion,  as  she 
was  on  the  table  only  fifty-four  minutes,  and  several  of  these 
were  taken  up  in  preparing  the  two  sides.  T  will  not  weary  you 
with  her  subsequent  temperature,  except  to  pass  the  chart,  on 
which  you  will  find  both  the  ante-  and  post-operative  temperature ; 
the  little  elevations  at  the  end  of  the  second  week  were  due  to 
intestinal  disturbances,  as  the  nurses  were  too  good  to  the  little 
patient,  overfeeding  her  and  thereby  causing  intestinal  disturb- 
ances. 

From  the  moment  the  poison  was  eliminated  from  her  system 
she  made  an  uneventful  recovery.  At  no  time  during  her  con- 
valescence did  she  need  stimulation  or  have  any  setbacks,  and  at 
the  present    time    she    is    perfectly   well.      Both   wounds  healed 
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quickly,  the  right  a  little  more  rapidly  than  the   left,  as  it  was 
the  smaller  of  the  two.     The  ears  ceased  discharging  at  the  sec- 
ond dressing,  and  her  hearing,  tested  two  weeks  ago,  is  normal. 
The  report  of  the  clot  examination  is  as  follows : 

CLOT    FROM    SINUS    FOR    MICROSCOPIC    EXAMINATION. 

Microscopic  examination  of  the  clot  shows  a  large  number  of 
ver\'  small  foci  of  pus. 

Staining  and  careful  search  fail  to  show  the  presence  of 
bacteria. 

Culture  made  from  the  same  material  in  nutrient  agar  and  on 
Loeffler  blood  serum  after  eighteen  hours  at  37°  C.  shows  a  de- 
cided growth  of  streptococcus  pyogenes. 

Respectfully  submitted, 

Frederic  E.  Sondern. 

Since  writing  this  report,  it  has  been  m_\'  privilege  to  see  two 
other  cases  of  primary  jugular  bulb  thrombosis  in  very  young 
children ;  one,  six  months  of  age,  with  recovery,  and  the  other, 
fourteen  months,  with  death  on  the  sixteenth  day  from  enceph- 
alitis. In  not  one  of  these  three  cases  was  there  evidence  of  a 
chill  being  present  and  the  only  symptom  present,  save  for  the 
acute  otitis,  was  the  temperature,  which  was  typical  of  sinus  in- 
volvement in  all  three  cases. 

With  an  active,  virulent  infection  of  the  middle  ear  cavity, 
such  as  reported  here,  and  the  presence  of  a  large,  irregularly 
shaped  jugular  bulb  encroaching  upon  it.  and  these  two  spaces 
separated  by  only  a  thin,  parchment-like  wall  of  bone,  it  can  be- 
come a  very  easy  matter  for  the  infection  to  pass  through  this 
thin  plate  of  bone,  and  poison  the  blood  current  before  such  in- 
fection would  have  time  to  travel  its  usual  pathway,  namely, 
through  the  mastoid. 

Perhaps  some  will  ask  why  I  did  not  proceed  to  expose,  ligate 
and  resect  the  internal  jugular  vein  when  it  was  found  that  a 
clot  existed  at  the  bulb,  requiring  considerable  manipulation  to 
remove?  Had  I  not  been  able  to  restore  the  circulation  here,  I 
would  have  done  so  with  the  case  reported,  as  it  contained  pus 
and  other  broken-down  material.  When  such  a  condition  is  pres- 
ent and  the  current  cannot  be  restored,  then  I  believe  ligation 
safer  than  to  desist  and  hope  nature  will  help  you  out  by  being 
kind  to  the  patient.  But  when  a  good  free  current  can  be  re- 
established and  we  have  removed  the  clot.  I  see  no  reason  why 
we  should  g"0  further  at  this  time. 
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The  object  for  which  we  set  out  has  been  attained,  nanielv, 
the  removal  of  the  cause,  and.  further,  the  time  element,  espe- 
cially in  young  children,  enters  largely  into  a  favorable  prog- 
nosis; for  the  shorter  the  time  we  kec])  our  patients  on  the  oper- 
ating table,  the  quicker  will  be  their  convalescence. 

In  closing.  I  wish  to  sound  a  word  of  warning  about  delay  in 
these  cases.  Eliminate,  if  possible,  all  other  causes;  and  if  this 
can  be  done,  then  we  must  return  to  the  original  focus  of  infec- 
tion and  follow  this  up  until  the  cause  of  the  trouble  is  found. 
During  the  remissions  of  temperature  we  should  not  be  led  astray 
by  the  patient's  apparent  improvement  and  good  general  condi- 
tion, for  it  is  characteristic  of  this  disease  that  they  appear  so  at 
this  stage.  I  believe  our  results  would  be  better  did  we  operate 
during  the  temperature  remissions  than  when  it  is  high,  for  if 
operation  takes  place  while  the  temperature  is  low.  certainly  the 
system  has  more  reactive  power,  there  is  less  depression  and  a 
more  rapid  convalescence  is  obtained. 


PAPER : 


A     CASE     OE     IXEECTIVE     THROMBOSIS     OE     THE 
LATERAL  AND  SIG^IOID  SINUSES. 


EWIXG  W.  DAY,   M.D. 


Frank  R.,  i  i  years  of  age.  His  mother  thinks  he  had  earache 
during  teething,  but  insists  that  he  has  had  no  ear  pain  nor  dis- 
charge during  the  last  seven  years  until  three  weeks  before  ad- 
mission, when,  during  an  attack  of  'cold  in  the  head,"  he  com- 
plained of  aching  in  the  right  ear.  followed  by  slight  discharge 
which  ceased  in  a  few  days.  Since  this  the  boy  had  not  been 
well,  complained  of  feeling  tired,  lost  flesh,  had  fever  on  some 
days,  none  on  others.  Though  he  had  distaste  for  food,  there 
was  no  nausea,  no  vomiting,  no  chills,  no  sweats,  no  headache, 
no  vertigo,  no  pain  back  of  the  ear.  The  bowels  had  been  some- 
what costive. 

On  admission  the  boy  was  pale,  emaciated  and  had  an  appear- 
ance of  general  toxemia.  His  expression  was  not  anxious,  his 
mind  was  active  and  unimpaired,  tongue  somewhat  coated,  breath 
not    offensive,  glands    normal,  urine    negative,  nose,  throat    and 
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lungs  negative.  I'ulse  120,  temperature  104,  respiration  30.  He 
was  somewhat  somnolent,  irritable  when  aroused  for  medicine  or 
thermometry,  but  when  awake  perfectly  clear  mentally,  and,  when 
asked,  answered  that  he  felt  well  and  had  no  pain  anywhere.  Ear 
examination  showed  a  little  pus  in  the  canal,  slightly  greenish  in 
color,  not  fetid,  and  a  small  perforation  in  Shrapnell's  membrane 
occluded  by  a  plug  of  cheesy  pus.  The  postero-superior  wall 
sagged  slightly,  there  was  no  mastoid  tenderness,  no  edema  over 
mastoid  or  emissary  vein,  nor  in  the  upper  posterior  cervical 
triangle,  nor  over  the  internal  jugular  vein. 

Eye  examination  by  Dr.  Curry  negative. 

The  classical  Schwartze  operation  was  done  in  the  usual  way 
by  Dr.  Alilligan.  The  mastoid  cells  were  normal  and  no  pus  or 
pathologic  material  was  found  until  the  antrum  was  reached.  It 
contained  a  few  drops  of  thick  pus  which  was  evacuated.  The 
swollen  membranous  lining  was  curetted,  the  occluded  aditus 
thoroughly  cleaned  out.  and  a  free  return  flow  of  posteriori}-  in- 
jected fluid  obtained.  The  tegmen  tympani  and  tegmen  antri 
were  probed  in  search  of  erosive  defects,  but  none  was  found. 
As  the  cells  toward  the  tip  and  toward  the  sinus  were  absolutely 
normal,  it  was  decided  not  to  explore  further,  though  it  was  rec- 
ognized that  sufticient  pus  had  not  been  found  to  account  for  a 
temperature  of  104.  Yet,  as  this  operation  was  being  done  on 
the  day  of  admission,  previous  to  which  there  were  no  systematic 
temperature  and  pulse  records,  it  was  deemed  best  to  defer  fur- 
ther exploration  until  a  temperature  chart  and  further  observa- 
tions could  be  obtained. 

For  the  four  following  days  his  symptom-complex  consisted 
practically  of  emaciation  with  a  temperature  ranging  from  97  to 
104,  with  a  daily  rise  and  a  daily  fall,  the  rise  without  a  chill  and 
the  fall  without  a  sweat.  The  pulse  ranged  from  90  to  120,  the 
respiration  from  22  to  34. 

There  were  absolutely  no  other  symptoms  of  any  kind,  no 
chills,  no  sweats,  nausea,  vertigo  nor  headache.  Dr.  Koenig  and 
Dr.  Burt  saw  the  case  in  consultation  and  found  nothing  but  a 
slightly  enlarged  liver,  which,  however,  was  not  tender.  Quinine 
up  to  16  grains  daily  had  no  influence  on  the  intermittent  tem- 
perature. In  consultation  it  was  decided  best,  in  the  absence  of 
other  discoverable  cause,  to  explore  the  sinus. 

The  mastoid  wound  was  found  healthy  and  was  beginning  to 
granulate.  The  scalp  incision  was  extended  backward,  and  it  was 
noticed  that  when  the  periosteal  elevator  cut  off  the  mastoid  emis- 


348   American   Laryngological,  Rhinological  and  Otological  Society. 

sary.  a  drop  of  pus  oozed  from  the  cut  vein.  The  rongeur  rap- 
idly enlarged  the  bony  wound  backward.  No  osseous  erosion 
was  discovered,  no  granulation  tissue,  no  pus.  The  bone  was 
everywhere  perfectly  healthy,  though  the  cranial  surface  of  the 
bone,  as  noticed  when  a  rongeur  chij)  was  turned  over,  was  dark- 
ened slightly  where  it  had  lain  in  contact  with  the  sinus.  A  ver- 
tical inch  of  the  sinus  laid  bare  was  found  to  be  free  from  gran- 
ulations or  extra-dural  pus ;  on  palpation  it  seemed  thickened, 
though  its  contents  were  certainly  not  solid.  An  incision  three- 
fourths  of  an  inch  in  length  evacuated  a  stream  of  greenish  fluid 
pus  and  cheesy  debris.  The  sinus  was  cleared  to  the  jugular 
bulb,  but  no  return  flow  of  blood  was  obtained.  Before  proceed- 
ing further  it  was  decided  to  ligate  the  internal  jugular  vein, 
and  an  incision  was  made  in  the  neck  over  the  course  of  the  vein, 
from  the  level  of  the  mastoid  tip  to  the  clavicle,  and  the  vein  rap- 
idly exposed.  It  was  found  collapsed,  though  some  blood  was 
coming  into  it  from  the  facial.  After  the  facial  was  tied  oft',  and 
we  were  about  to  pass  the  ligature,  the  vein  began  to  fill.  It  was 
quickly  passed  and  the  ligature  was  tied  just  above  the  clavicle, 
after  which  the  vein  slowly  filled  until  enormously  distended.  No 
branches  other  than  the  facial  and  thyroid  were  found,  so  two 
ligatures  were  tied  as  close  up  to  the  bulb  as  possible  and  the 
vein  cut  between  and  removed.  The  contents  of  the  exsected  por- 
tion of  the  vein  were  afterwards  examined.  A  few  minute  clots 
infected  with  streptococci  were  found  adherent  to  the  intima,  but, 
of  course,  there  was  no  thrombus.  The  neck  wound  was  closed 
and  protected  while  we  returned  to  the  sinus.  I  rapidly  enlarged 
the  bony  wound  backward  to  the  external  occipital  protuberance, 
slitting  the  sinus  with  small  probe-pointed  scissors  and  curetting 
as  far  as  the  curve  of  the  sinus  permitted,  until  the  torcular  was 
reached.  Here  the  curette  at  last  brought  red  blood  clot,  followed 
by  a  good  flow  of  blood.  The  other  end  was  then  cleared  to  the 
jugular  bulb.  There  was  no  flow  from  the  superior  or  inferior 
petrosal,  in  fact  no  blood  nor  red  clot  from  anywhere,  only  fluid 
and  cheesy  pus  and  debris.  The  cranial  wall  of  the  sinus,  while 
thickened,  did  not  seem  softened,  and  minute  examination  did 
not  reveal  a  fistula  at  any  point.  The  entire  lateral  and  sigmoid 
sinuses  were  cleaned  out  thoroughly,  irrigated  with  bichlorid  solu- 
tion, dusted  with  iodoform,  the  entire  wound  was  packed  with 
iodoform  gauze  and  a  few  sutures  were  used  to  approximate 
partially  the  external  wound. 
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The  operation  lasted  about  two  hours,  ahnost  no  anesthetic 
being  necessary  during  the  last  hour.  Shock  was  severe.  The 
pulse  was  160  and  had  become  very  weak  and  thready,  the  breath- 
ing rapid  and  shallow.  A  total  of  i-io  of  a  grain  of  strychnin 
sulphate  had  been  given  during  the  operation.  An  enema  of  salt 
solution  was  given  and  preparations  for  an  intravenous  saline 
made.  The  enema  and  oxygen,  however,  soon  rallied  the  pulse 
and  respirations  above  the  danger  point. 

The  post  operative  rise  of  temperature  did  not  exceed  102°. 
The  wound  was  dressed  at  the  end  of  a  week  and  found  to  be 
clean  and  granulation  processes  proceeding  satisfactorilv. 

Convalescence  was  established,  and  the  boy  gained  in  weight, 
seemed  bright,  ate  heartily,  and  the  temperature  was  normal. 
About  the  third  week  after  the  operation  the  temperature  rose 
to  103.  fell  to  nearly  normal,  rose  again  as  high  as  104,  and 
continued  to  fluctuate  in  this  manner  for  a  week,  with  an  oc- 
casional sweat  but  no  chill,  and  without  any  symptoms  localizing 
a  pus  focus  elsewhere  than  in  the  head,  yet  I  could  not  bring 
myself  to  believe  there  was  any  further  pyogenic  intracranial 
extension,  and  the  wound  being  clean,  healthy  and  granulating 
rapidly,  could  not  cause  the  irregular  temperature.  After  a  week 
of  this  he  began  to  complain  of  pain  in  the  right  iliac  fossa, 
where  a  mass  was  found  to  be  forming.  The  right  thigh  became 
semi-flexed,  an  efifort  of  extension  eliciting  pain.  The  veins  of 
the  right  side  of  the  abdomen  became  distended  and  showed 
out  strongly  as  compared  with  the  opposite  side.  The  patient 
was  for  this  condition  transferred  to  the  West  Penn  Hospital 
under  the  care  of  Dr.  Macfarlane.  who  cut  down  upon  the  mass 
and  found  that  it  surrounded  the  iliac  artery  and  vein.  It  seemed 
extra-peritoneal,  though  its  extent  was  not  explored  and  the  ab- 
dominal wound  was  closed  without  any  attempt  at  removal.  The 
recovery  was  perfect  and  complete ;  the  boy  is  now  in  the  best  of 
health.  A  microscopic  examination  of  a  specimen  of  the  abdom- 
inal mass  removed  at  the  abdominal  exploratory  operation  showed 
it  to  be  inflammatory  glandular  tissue,  and  Dr.  ]^Iacfarlane  could 
suggest  no  pathologic  relation  between  it  and  either  the  otitic  or 
the  intracranial  condition. 

This  case  presents  a  number  of  peculiarities  worthy  of  study. 

First,  the  very  slight  ear  symptoms,  consisting  of  an  earache 
in  a  previous  healthy  ear,  lasting  a  day  or  two,  ending  in  a  dis- 
chargee which  soon  ceased. 
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Second,  a  diagnosis  solely  on  emaciation,  the  temperatnre 
chart  and  exclnsion. 

Third,  infective  sigmoid  and  lateral  sinns  thrombosis  without 
an\-  disease  of  the  mastoid  cells,  bein^'  evidently  an  infection  not 
by  direct  extension  nor  osseous  erosion,  but  by  infective  throm- 
bosis of  the  minute  veins  passing-  into  the  superior  petrosal  and 
sigmoid  sinuses  from  the  middle  ear.  The  thrombosis  extended 
downward  to  the  bulb ;  but  evidently  the  clot  about  the  inferior 
petrosal  orifice  was  not  yet  firm,  giving  way  and  partially  filling 
the  collapsed  jugular  after  a  facial  was  tied  ofif. 

Fourth,  an  intercurrent  abdominal  condition  with  pyemic 
symptoms  simulating  those  of  intracranial  pyogenic  extension. 

DISCUSSION  OF  THE  TWO  FOREGOING  PAPERS. 

Dr.  N.  H.  Fierce,  Chicago. — Mr.  President  and  Gentlemen :  These 
two  fortnnate  cases  should  make  the  operators  very  proud,  as  they  do  not 
all  terminate  so  favorably. 

Regarding  the  case  reported  by  Dr.  McKernon,  the  title  is  misleading. 
It  is  a  primary  isolated  thrombosis  of  the  jugular  bulb  with  extension 
to  the  sigmoid  sinus. 

Regarding  the  absence  of  chill  and  desudation  in  both  of  these  cases 
I  would  say  I  believe  it  is  rather  peculiar  to  children  in  septic  conditions 
that  these  two  symptoms  are  less  frequently  present  than  in  adults.  We 
very  frequently  miss  the  chill  and  the  sweat,  and  it  is  important  to  re- 
member this  as  we  are  liable  to  be  misled  if  we  look  for  these  two 
symptoms  as  being  constant  in  children. 

The  other  point  with  which  1  will  close  is  the  postoperative  tempera- 
ture in  Dr.  Day's  case.  1  thmk  it  is  very  rare,  if  ever,  that  we  have 
such  extensive  involvement  of  the  cephalic  veins  with  no  postoperative 
rise  of  temperature. 

1  remember  a  case  of  my  own  which  recovered  and  which  ran  a  tem- 
perature of  101-103  from  the  time  of  the  operation  until  he  got  out  of 
bed.  which  was  three  or  four  weeks. 

Wo  cannot  eliminate  septic  material  entirely  by  our  operation,  and 
nature  helps  us  out  with  the  sepsis,  and  more  or  less  elevation  of  tem- 
perature is  always  to  be  expected.  I  believe  every  case  should  be  ex- 
amined for  the  bacteriologic  findings  at  time  of  the  first  visit.  I  make 
not  only  smears  but  gelatin  tube  culture  in  each  case.  I  believe  the 
prognosis  and  after-treatment  will  be  greatly  aided  in  this  way.  Lately 
there  are  appearing  some  articles  which  tend  to  throw  doubt  on  the  value 
of  the  information  derived  from  bacteriologic  examinations  of  ear  dis- 
ease, but  my  experience  leads  me  to  believe  that  such  examination  is  of 
great  assistance. 

Dr.  W.  C.  Phillips,  New  York.^I  would  like  to  call  attention  to  two 
points.  First,  that  Dr.  McKernon  did  not  attempt  resection  of  the  jug- 
ular vein.  He  was  sure  that  infection  had  gone  into  the  general  circu- 
lation, and  also  that  resection  of  the  internal  jugular  vein  in  a  young  child 
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is  attended  with  grave  consequences.  I  believe  Dr.  McKernon  was  wise, 
and  I  shall  alwaj-s  do  this  if  the  symptoms  do  not  show  involvement 
further  down.  \\'e  should  be  careful  how  we  resect  the  jugular  vein  in 
children.     1  have  seen  it  done  several  times  but  never  saw-  one  get  w-ell. 

The  other  point  is  with  reference  to  the  examination  of  the  pus  in 
these  cases. 

VVe  should  get  the  pus  as  early  as  possible,  if  we  wish  to  have  bac- 
teriological examination  made. 

Dr.  T.  P.  Berexs,  New  York. — I  congratulate  Dr.  McKernon  on  his 
success.  It  seems  to  me,  however,  that  the  best  surgery  in  dealing  with 
cases  of  sinus  thrombosis  is  to  cut  off  the  general  circulation  by  ligating 
the  veins  before  attempting  to  disturb  the  clot  by  curetting  it  from  the 
sinus. 

I  have  removed  the  jugular  vein  from  a  baby  nine  months  old,  and  the 
shock  was  absoluteh-  nil.  I  have  seen  c"hildren  under  three  j'ears  of  age 
with  septic  thrombosis  of  the  lateral  sinus  get  well  after  the  vein  was 
removed,  and  I  do  not  think  the  shock  was  great. 


PAPER : 

TIXXITUS   AURIUM;    ETIOLOGY, 


W.    yi.   SOHIER  BRYANT.    M.D. 


Classification. 

TixxiTUS  aurium  may  be  due  to  any  of  the  changes  causing 
impaired  hearing  and  to  nearly  all  systemic  diseases  and  abnormal 
conditions.  For  convenience  in  treating  this  subject  the  various 
forms  of  tinnitus  may  be  classified  under  two  main  headings  as 
follows:  I.  Objective  Tinnitus,  when  the  sound  can  be  heard 
by  the  observer  with  and  sometimes  without  auscultation.  It  is 
composed  of  (a)  Mbratory  Tinnitus,  due  to  demonstrable  sound 
vibrations.  This  is  divided  into  ( i )  External  Tinnitus,  which  has 
its  origin  outside  the  ear.  and  into  (2)  Internal  Tinnitus,  which 
originates  within  the  ear. 

II.  Subjective  Tinnitus  is  purely  subjective  in  character  and 
is  divided  into  (a)  Phonetic  Tinnittis  and  (b)  Neurotic  Tinnitus, 
(a)  Phonetic  Tinnitus  is  divided  into  (i)  Peripheral  Tinnitus, 
which  has  its  origin  outside  the  ear,  and  (2)  Aural  Tinnitus, 
which  originates  within  the  ear.  (b)  Neurotic  Tinnitus  has  no 
sound  vibration  and  is  divided  into  (i)  Exaural  Tinnitus,  origin- 
ating outside  the  ear.  and  (2)  Endotic  Tinnitus,  which  originates 
within  the  ear. 


352   American  Laryiigologicitl,  Rliiiiolouical  and  Otological  Society. 

Under  (i)  External  Tinnitus  we  have  tinnitus  due  to  ab- 
normal and  pathologically  increased  somatic  sounds,  which  are 
divided  into  (a)  \'ascular  Tinnitus,  due  to  circulatory  or  vascular 
sounds.  The  causes  are:  I.  Cardiac  disease  (valvular  lesion). 
II.  Aneurisms  of  the  thoracic  vessels ;  of  the  basilar,  middle 
meninijeal,  occipital,  temjioral,  post-auricular,  ophthalmic  and 
carotid  arteries  (in  carotid  canal).  III.  Arterial  dilatation  of  the 
vessels  of  the  auricle,  which  may  cause  blowing  sounds  synchron- 
ous with  the  pulse.  IV.  Constriction  of  arteries,  as  seen  in  partial 
stenosis  of  internal  carotid  (J.  Orne  Green).  V.  Constriction  of 
veins ;  this  is  sometimes  due  to  tight  collars.  \I.  Tumors  press- 
ing on  the  vessels  as  struma,  also  cicatrices.  \TI.  Goitre. 
VIII.  Abnormal  blood  tension  or  volume,  including  diminished 
vasomotor  tension  of  the  carotids.  IX.  Abnormalities  in  the 
bulb  of  the  jugular  or  sigmoid  sinus,  causing  eddies  and  vibra- 
tions in  the  blood  stream.  X.  Roughening  of  the  vessels,  as  in 
atheroma.  XL  Abnormal  composition  of  the  blood ;  that  is, 
anemia,  with  its  venous  murmurs  and  purenemia  or  lithemia. 

Vascular  tinnitus  often  occurs  without  defect  in  the  sound- 
conducting  mechanism,  when  the  vascular  sounds  are  abnormally 
loud. 

(b)  Pharyngeal  Tinnitus  is  due  to:  I.  Loud  mucous  sounds 
caused  by  the  adhesive  character  of  the  secretion ;  snapping  and 
sticky  sounds  following  the  separation  of  opposed  surface.  11. 
The  pharyngeal  muscles,  causing  voluntary  or  involuntary  con- 
traction noises.  III.  Friction  sounds,  due  to  rotating  the  head 
in  dry  pharyngitis. 

(c)  Respiratory  Tinnitus  is  due  to  normal  or  abnormal  re- 
spiratory sounds,  and  is  divided  into:  1.  Nasopharyngeal  tin- 
nitus, which  is  due  to  normal  or  abnormal  respiratory  sounds 
and  the  sounds  caused  by  the  escape  of  air.  Nonnal  respiratory 
sounds  include  sneezing  and  hawking.  Abnormal  respiratory 
sounds  are  due  to  lymphoid  hypertrophies,  new  growths,  mor- 
phologic irregularity  of  bone  or  cartilage,  hypertrophy  of  the 
erectile  bodies,  adhesions,  functional  derangement  of  the  erectile 
tissues  with  engorgement,  functional  derangement  of  the  mucous 
membrane  with  thick  inspissated  secretion  and  extensive  loss  of 
tissue  in  the  nose.  Sounds  caused  by  abnormal  escape  of  air 
which  comes  through  the  lachrymal  duct  in  atrophic  rhinitis,  or 
through  a  perforated  drum  membrane.  II.  Pulmonary  tinnitus 
is  caused  by  coughing,  asthmatic  sounds,  rales  and  sounds  due 
to  partial  closure  and  stricture  of  the  larynx,  trachea  and  bronchi. 
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(d)  ^luscular  Tinnitus  is  due  to:  I.  Sounds  of  mastication, 
especially  snapping  of  the  inter-articular  cartilages.  II.  Sounds 
of  the  pharyngeal  muscles  and  deglutition.  III.  ^luscular  con- 
traction, myothonia  and  movement  sounds  of  other  muscles  near 
the  ear.  I\'.  Snapping  sounds,  due  to  movements  of  the  muscles 
and  articulations  of  the  neck,  and  V.  Snapping  of  the  eyelids,  an 
unusual  muscular  trick. 

3.  Internal  Tinnitus  is  due  to  sounds  originating  in  the  ear, 
and  is  divided  into  (a)  Tubal  Tinnitus,  due  to  sounds  originating 
in  the  Eustachian  tube,  including :  I.  Tubal  rales,  which  are 
made  by  air  entering  a  tube  containing  secretion,  exudation  or 
foreign  fluid,  as  salt  water;  with  sticky  and  snappy  sounds  when 
the  secretion  is  thick.  II.  Sounds  due  to  movements  of  the 
muscles  of  the  tube.  III.  Blowing  sounds  when  air  enters  a 
clear  tube. 

(b)  Tympanic  Tinnitus,  due  to:  I.  \'oluntary  or  involuntary 
contractions  of  the  tensor  tympani  muscles,  causing  crackling  of 
an  inelastic  drum  membrane,  also  tickling  or  drumming  noises.  II. 
Rales  heard  on  inflating  a  tympanvim  containing  fluid.  III. 
Blowing  sounds  heard  on  inflating  a  clear  tympanum.  IV.  Suc- 
cussion  sounds  due  to  the  movements  of  thin  fluid  in  the 
tympanum. 

11.  Subjective  Tinnitus  cannot  be  heard  by  the  observer.  It 
is  divided  into:  A  Phonetic  Tinnitus,  which  has,  among  others, 
all  the  causes  of  objective  tinnitus,  provided  the  sound  vibrations 
are  too  feeble  to  be  heard  by  the  observer;  and  it  is  also  due  to 
sounds  heard  because  of  defects  in  the  sound-conducting  appar- 
atus. It  is  divided  into :  (  i )  Exaural  Tinnitus,  which  is  divided 
into  (a)  \'ital  Tinnitus,  due  to  normal  or  abnormal  bodily  sounds 
heard  because  of  impairment  of  the  sound-conducting  apparatus. 

The  tinnitus  which  is  due  to  impaired  sound  conduction  alone 
arises  from  the  interference  with  the  escape  of  normal  somatic 
sound  from  the  ear,  on  account  of  the  resistance  offered  by  the 
abnormal  sound-conducting  mechanism.  These  obstacles  chiefly 
hinder  sounds  which  are  normally  unheard  and  have  from  16 
to  256  vibrations.  The  tympanum  is  turned  into  a  resonator 
for  these  sounds  when  the  meatus  is  closed  by  a  rigid  drum, 
foreign  body  or  swelling. 

(b)  Diplacusis  Tinnitus  is  excited  by  sound  waves  and  is  due 
to  altered  character  of  the  sotmd  perception,  not  of  senson,''  ori- 
gin. It  embraces  the  following  subdivisions,  namely :  I.  Auto- 
phonia,  when  the  patient's  voice  appears  to  him  to  be  changed 
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in  character ;  probably  due  to  changes  in  the  sound-conducting 
mechanism.  II.  Hyperacusis,  when  sounds  naturally  agreeable 
become  unpleasant  on  account  of  their  piercing  or  reverberating 
character,  probably  due  chiefly  to  defect  in  the  sound-conducting 
mechanism.  III.  Diplacusis,  excited  by  other  sounds;  probably 
due  to  defect  in  either  the  sound-perceptive  or  conducting  mechan- 
ism. A  false  sound  is  heard  as  well  as  the  true  sound  which  ex- 
cites it.  There  is  lack  of  auditory  accommodation  in  many  of  these 
cases.  IV.  Paracusis,  when  the  sound  is  heard  altered  in  char- 
acter or  pitch,  or  appears  to  be  a  wholly  different  sound.  This  is 
probably  due  to  defect  in  the  sound-perceiving  apparatus,  and 
perhaps  also  faulty  accommodation.  V.  After-impression  tinnitus, 
like  after-images  of  the  eye.  is  due  to  strong  stimuli  and  weak 
nerves.  \'I.  Tinnitus  due  to  a  very  loud  external  sound,  explo- 
sion, or  blow  on  the  ear,  lasting  after  the  exciting  cause  has 
ceased,  but  always  high-pitched  and  of  a  character  independent  of 
the  exciting  sound.  It  is  sometimes  permanent.  It  is  probably 
due  to  the  violence  of  the  blow  transmitted  to  the  sound-per- 
ceiving apparatus,  thus  causing  more  or  less  permanent  injury. 

2.  Endotic  tinnitus  is  due  to  weak  normal  or  abnormal  sounds 
originating  within  the  ear  and  for  the  most  part  normally  either 
not  heard  or  unheeded.  These  sounds,  owing  to  an  impaired 
sound-conducting  apparatus,  may  become  annoying.  This  in- 
cludes:  (a)  Circulatory  tinnitus,  due  to  increased  circulatory 
sounds  within  the  ear,  not  loud  enough  to  be  objective.  I.  Arterial 
dilatation  of  the  vessels  of  the  tympanum  may  cause  blowing 
sounds  synchronous  with  the  pulse.  An  anomalous  artery  has 
been  noted  in  the  tympanum.  II.  \'ibrations  in  the  small  blood 
vessels  of  the  tympanum  and  inner  ear  may  cause  a  high  pitched 
vibration  or  a  high  pitched  tinnitus  if  the  sound  is  reflected  on 
to  the  nerve  endings. 

(b)  Alyotilitic  tinnitus  is  due  to  contraction  of  the  tensor 
tympani  and  stapedius  muscles,  and  vibrations  of  the  muscles, 
myophonia,  usually  intermittent.  The  tensor  tympani  muscle 
causes  a  low  pitched  tinnitus  which  may  come  and  go  with  ra- 
pidity. The  hearing  is  slightly  afTected  by  the  contraction  and  it 
appears  to  the  patient  as  if  the  slight  loss  of  hearing  was  due  to 
the  tinnitus.  The  stapedius  muscle  causes  a  very  clear  high 
pitched  and  at  the  same  time  a  sensation  as  if  an  impenetrable 
veil  covered  the  ear.  It  often  comes  quickly  and  gradually  fades 
out. 

(c)  [Movement  tinnitus  is  due  to  muscular  and  other  move- 
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ments,  regular,  irregular  or  spasmodic.  This  form  of  tinnitus 
can  sometimes  be  caused  by  voluntary  contraction  of  the  auditory 
muscles,  either  as  a  group  or  singly.  It  includes  :  I.  Crackling 
in  the  drum  membrane,  and  rubbing  sounds.  11.  Sticky  mucous 
and  snapping  sounds  due  to  opening  of  the  Eustachian  tube,  es- 
pecially \vhen  the  secretion  is  abnomially  thick.  III.  Disturb- 
ance of  the  labyrinth  caused  by  movements  of  the  stapes,  pro- 
ducing high  pitch  tinnitus.  IV.  Movements  of  the  ossicles, 
causing  tinnitus  by  their  friction.  Succussion  sounds  caused  by 
movements  of  fluid  in  the  tympanic  cavity.  V.  Vibration  of  the 
column  of  air  in  the  meatus  due  to  wind  blowing  across  it.  Vl. 
Sounds  in  the  external  meatus,  due  to  the  movement  of  foreign 
bodies,  animate  or  inanimate. 

(d)  Somatic  tinnitus  is  caused  by  the  somatic  sounds  of  the 
ear  in  cases  of  impaired  sound-conducting  apparatus. 

B.  Neurotic  tinnitus  has  its  origin  in  nervous  stimuli  not  di- 
rectly dependent  on  demonstrable  sound  vibration,  and  is  divided 
into  I.  peripheral  tinnitus,  which  is  caused  by  a  series  of  changes 
originating  outside  the  ear  and  comprises  (a)  reflex  tinnitus, 
which  is  due  to  stimulation  of  the  sensor}-  nerves.  I.  Trigeminal 
irritation  is  the  most  frequent  cause  of  this  form  of  tinnitus,  and 
is  produced  in  several  ways,  (a)  External  auditory  canal  irrita- 
tion is  the  commonest  of  them,  (b)  Irritation  of  the  nasal 
mucous  membrane.  (c)  Irritation  of  the  pharyngeal  mucous 
membrane,  (d)  Toothache,  especially  of  the  posterior  molars, 
(e)  Irritation  of  the  gums.  (  f )  Neuralgia  and  hemicrania  some- 
times have  associated  tinnitus.  The  reflex  cause  of  the  tinnitus  is 
especially  clear  if  the  tinnitus  occurs  during  the  neuralgic  attack 
and  ends  with  it.  (g)  Nasal  polypi.  (h)  Irritation  of  the 
bridge  of  the  nose  from  eyeglasses,  has  been  known  to  cause  tin- 
nitus, (i)  The  contraction  of  the  muscles  of  the  face  may  cause 
tinnitus,  probably  through  reflex  contraction  of  the  tympanic  mus- 
cles. This  form  of  tinnitus  is  well  illustrated  by  involuntary 
contraction  of  the  orbicular  palpabrarum  associated  with  drum- 
ming in  the  ears,  which  is  stimulated  by  a  bright  flash  of  light. 
a  sudden  movement  or  a  blow  on  the  head  received  or  anticipated. 
A  converse  reflex  is  seen  in  the  spasmodic  contraction  of  the  or- 
bicularis palpabrarum  following  a  sudden  loud  sound.  Irritation 
of  the  facial  nerve  may  cause  tickling  on  the  ear.  (j)  Tinnitus 
with  blethero-spasm.  (k)  Cramp  in  the  orbicularis  and  stapedius 
muscles.  (1)  Closing  the  eyes  firmly  may  cause  contraction  of  the 
tensor  tympani  muscles,     (m)   Pressure  on  the  tragus  may  cause 
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tinnitus,  (n)  Shakinij;  the  head  sometimes  causes  tinnitus.  II. 
Digestive  tract  irritation  chieHy  due  to  (a)  intestinal  worms,  and 
(b)  irritation  of  the  stomach  in  hunger  and  dyspepsia.  III. 
Sciatic  nerve  irritation.  I\'.  General  cutaneous  irritation,  as  cold 
feet,  etc. 

It  is  probable  that  these  causes  act  more  through  reflex  vaso- 
motor changes  affecting  the  whole  auditory  apparatus,  especially 
the  muscles,  than  by  reflex  stimulation  of  the  auditory  nerve 
fibres.  The  vasomotors  can  cause  vibrations  and  a  sensation  of 
sound  by  changes  in  the  volume  and  tension  of  the  blood  in  the 
sound-conducting  and  perceiving  apparatus,  thus  giving  rise  to 
circulatory  tinnitus.  They  may  also  cause  stimulation  of  the  au- 
ditory nerve  fibres  by  pressure,  direct  or  through  the  labyrinthine 
fluid,  or  again,  they  can  interfere  with  the  action  of  the  normal 
sound-conducting  apparatus  by  causing  congestion  and  thus  giving 
rise  to  tinnitus.  Direct  irritation  of  any  of  the  structures  of  the 
ear  may  cause  reflex  tinnitus. 

2.  Otic  tinnitus  is  divided  into  (a)  conduction  tinnitus  due 
to  disturbances  of  the  sound-conducting  mechanism  from  very 
various  causes.  This  is  the  most  common  group  of  tinnitus. 
It  does  not  include  tinnitus  originating  from  demonstrable  sound 
vibration,  whether  due  to  impaired  sound  conduction  or  not.  It 
is  subdivided  into :  I.  Myringeal  tinnitus,  due  to  affections  of 
the  membrana  tympani.  i.  Myringitis:  congestion,  edema,  seri- 
ous inflammation,  hemorrhagic  inflammation.  2.  Sclerosis.  3. 
Perforation.  4.  Cicatrization.  5.  Adhesions.  6.  Relaxations.  7. 
Atrophy.  8.  Calcification.  9.  Inward  displacement,  due  to  un- 
balanced atmospheric  pressure,  muscular  action  or  foreign  body. 

10.  Outward  displacement,  due  to  expiratory  pressure,  to  pres- 
sure of  exudation,  or  exhaustion  of  the  air  in  the  external  canal. 

11.  Tubal  tinnitus  is  due  to  aft'ections  of  the  Eustachian  tube. 
The  most  common  cause  of  this  form  of  tinnitus  is  obstruction, 
usually  at  the  pharyngeal  end  of  the  tube,  causing  intratympanic 
vacuum,  because  the  mucous  lining  gradually  absorbs  the  en- 
closed air,  thus  causing  an  inward  displacement  of  the  membrana 
tympani.  It  also  causes  increased  intratympanic  manumetric 
pressure  and  outward  displacement  of  the  membrana  tympani, 
which  may  be  due  to  blowing  the  nose  too  hard  or  to  congestion 
of  the  tympanum,  the  swelling  of  the  mucous  membrane  com- 
pressing the  confined  air.  or  pressure  from  or  retention  of  tym- 
panic exudate. 

I.    Congestion,  active    or  passive.     2.  Edema.     3.  Inflamma- 
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tion.  4.  Exudation:  serum,  mucus,  pus  or  blood.  5.  Foreign 
bodies :  sea  water,  etc.  6.  Hypertrophies.  7.  Organic  cicatrices, 
rare.  In  the  order  of  frequency  they  are  found  first  in  tympanic, 
next  in  pharyngeal  end  of  the  tube,  least  often  at  the  isthmus 
tubae.  8.  Xew  growths.  9.  Atrophy,  hyperpneumatic  tube  caus- 
ing a  blowing  tinnitus  with  each  respiration.  III.  Ossicular  tin- 
nitus is  due  to  affections  of  the  ossicles  and  ligaments,  i.  Rigid- 
ity of  the  articulations.  2.  Ankylosis.  3.  Relation  of  the  artic- 
ulations. 4.  Adhesions  among  the  ossicles  and  to  the  intratym- 
panic  structure.  5.  Caries.  I\'.  Mucous  tinnitus  is  due  to  affec- 
tions of  the  tympanic  mucous  membrane,  i.  Congestion.  2. 
Edema.  3.  Inflammation  (catarrhal,  serous,  purulent,  hemor- 
rhagic). 4.  Polypi.  5.  Sclerosis.  6.  Atrophy.  7.  Hemor- 
rhage. V.  Contraction  tinnitus  is  due  to  defective  action  of  the 
tympanic  muscles,  i.  Spasmodic  contractions.  2.  Contractures 
and  shortenings.     3.  Paralysis. 

These  are  the  chief  causes  of  impaired  sound  accommodation 
and  the  presence  of  diplacusis  tinnitus. 

W.  Adhesion  tinnitus  is  due  to  intratympanic  adhesions,  i. 
Organization  of  exudate.  2.  Cicatrization.  \'II.  Fenestral  tin- 
nitus is  due  to  affections  and  disturbances  of  the  fenestra,  i. 
Impaired  motion  of  the  stapes.  Impacted  stapes,  causing  a  sing- 
ing, usually  a  high  pitched  tinnitus,  and  impaired  motion  of  the 
membrana  rotunda.  2.  Clogging  of  the  fenestrge  by  products  of 
inflammation,  etc. 

This  group  includes  the  chief  causes  of  impaired  overflow  of 
the  somatic  sounds  from  within  the  labyrinth  and  the  resultant 
high  pitched  singing  "sizzling"  tinnitus. 

\  III.  Traumatic  tinnitus  is  due  to:  i.  Foreign  bodies,  liquids 
or  solids.  2.  Wounds  of  the  tympanic  contents,  incised  or  con- 
tused. IX.  Tension  tinnitus,  due  to  tension  anomalies,  includes 
all  the  above  causes  of  obstruction  to  sound  conduction  and  many 
others  of  a  more  delicate  character ;  in  fact,  ever}thing  that  in 
any  way  affects  the  acoustic  balance. 

These  cause  tinnitus  chiefly  probably  by  the  interference  they 
make  in  the  dampening  function  of  the  ossicular  chain,  and  by 
irritation  of  the  sound-perceiving  apparatus  owing  to  interfer- 
ence with  the  acoustic  balance.  This  includes  the  most  difficult 
cases  of  conduction  tinnitus. 

Common  causes  of  this  loss  of  balance  are :  ( i )  Anomalies  in 
the  tension  of  the  mucous  lining  of  the  cavum  tympanum,  espe- 
cially the  reduplication   of  mucous  membrane  describefl  by  me 
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cl^^cwhcre.  These  act  in  three  ways:  (a)  By  their  weight  alone, 
which  is  increased  by  congestion,  (b)  By  their  want  of  elasticity, 
checking  the  motion  of  the  ossicular  chain,  (c)  By  their  contrac- 
tion, holding  the  chain  in  an  abnormal  position.  (2)  Abnormal 
tension  of  the  drum  membrane.  (3)  Abnormal  tension  of  the 
ossicular  ligament.  (4)  Incoordinate  muscular  action  interfering 
with  accommodation.  X.  IMeatal  tinnitus  due  to  disturbances  in 
the  external  meatus,  caused  by  (i)  Inflammations.  (2)  Accu- 
mulated secretion  and  exudate,  or  anything  causing  pressure  on 
the  drum  membrane,  such  as  foreign  bodies  in  the  meatus.  A 
small  hair  on  the  drum  is  sufficient  to  make  loud  tinnitus  by  in- 
terfering with  the  acoustic  balance  or  by  reflex  muscular  move- 
ments due  to  its  presence.  It  also  gives  rise  to  friction  sounds 
on  the  drum  membrane.  (3)  Exhaustion  of  air  and  negative 
pressure  in  the  meatus,  due  to  its  hermetical  closure  by  cicatrices, 
inflammation,  tumors,  cerument,  and  foreign  bodies;  and  the  re- 
sulting outward  displacement  of  the  drum  membrane  which  may 
cause  very  distressing  tinnitus  and  other  symptoms  more  severe 
than  in  inward  displacement  of  the  membrane.  (4)  New  growths 
of  hypertrophies. 

How  the  foregoing  causes  give  rise  to  tinnitus  is  not  clearly 
proven.  They  probably  do  so  in  some  of  the  following  ways: 
(i)  By  circulatory  changes.  (2)  By  direct  stimulation  of  the 
sound-perceiving  apparatus  through  the  labyrinthine  fluid, 
brought  about  by  the  reflection  of  the  high  notes  of  the  vibrations 
in  the  skull,  or  somatic  sounds  which  nomially  escape  through  the 
fenestra.  This  is  not  efifective  for  sounds  much  above  c"*.  (3) 
By  reflex  irritation  and  movements  of  the  tympanic  muscles. 

(b)  Reaction  tinnitus  is  due  to  irritation  within  the  tym- 
panic cavity  from  any  cause  not  sound  vibrations  directly  stimu- 
lating the  auditory  muscles,  vessels,  or  nerve.  The  commonest 
of  these  causes  are  : 

I.  The  presence  of  fluid  where  normally  only  air  is  found. 
II.  Compression  of  the  mucous  membrane  due  to  congestion  and 
swelling.  III.  Irritation  of  the  nerves,  due  to  inflammation.  IV. 
Foreign  bodies  and  new  growths. 

(c)  Sensory  tinnitus  is  due  to  disturbances  of  the  sound- 
perceiving  apparatus — lab\rinth.  auditory  nerve,  and  its  roots — 
caused  by  nerve  stimulation  independent  of  sound  vibration.  This 
stimulation  may  be  produced  by 

I.  Drugs :  Quinine,  salicylates,  iron,  alcohol,  tobacco.  II. 
Pressure:   Inflammation,  tumors  and  new  growths,   fractures  or 
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contusions,  hemorrhages,  calcifications,  varicosities,  colloid  de- 
generation of  the  auditory  nerve.  III.  Changes  in  the  blood  sup- 
ply :  Composition  of  the  blood  (toxins)  and  tension  of  the  blood, 
trophic  changes. 

It  has  been  suggested  that  the  sound-perceiving  apparatus 
reacts  to  stimuli  and  irritants  of  various  kinds  by  giving  a  sensa- 
tion of  high  pitched  tinnitus  c*  or  c"'. 

(d)  Central  tinnitus  is  a  purely  nervous  affection  and  occurs 
without  impaired  hearing,  and  has  no  reflex  origin.  When 
it  accompanies  sensations  of  light  and  disturbances  of  other 
nerves,  it  suggests  cerebral  disease.  It  is  found  in  nervous,  ex- 
cited individuals,  in  over-stimulated  mental  states,  after  trouble, 
in  exhaustion,  in  anemia,  after  parturition,  after  loud  sounds,  oc- 
casionally in  apparently  normal  individuals. 

The  causes  of  otic  tinnitus  are  identical  with  the  causes  of 
deafness. 

SUMMARY  OF  CLASSIFICATION. 


Tinnitus: 

I.     Objective. 

..(A)      A'ibratory. 

I.     External 

(a) 

\'ascular. 

Cb) 

Pharyngeal. 

(c) 

Respiratory, 

(cl) 

^Muscular. 

2.     Internal : 

(a) 

Tubal. 

(b) 

Tympanic. 

II.     Subjective. 

(A)      Phonetic. 

I.     Exaural : 

(a) 

Mtal. 

(b) 

Diplacusis. 

2.     Endotic : 

(a)- 

Circulatory. 

(b) 

^lyotilitic. 

(c) 

^lovement. 

(d) 

Somatic. 

(B)   Xeurotic. 

I .     Peripheral : 

(a)  Reflex. 
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2.     Otic. 

(a)  Conduction  : 

I.  Myrin,2:eal. 

II.  TubaL 

III.  Ossicular. 

l\.  Mucous. 

\'.  Contraction. 

VI.  x^dhesion.  . 

\'II.  Fenestral. 

\'III.  Traumatic. 

IX.  Tension. 

X.  Meatal. 

(b)  Reaction. 

(c)  Sensory. 

(d)  Central. 

DISCUSSION. 

Dr.  H.  W.  LoEB,  St.  Louis. — There  is  a  very  little  in  this  paper  to 
discuss,  except  to  state  that  the  classification  is  very  ingenious  and  seems 
to  cover  every  point. 

The  question  for  discussion  would  be  whether  or  not  the  classification 
given  is  along  the  lines  we  would  expect  in  such  a  symptom  as  this. 
It  certainly  enters  into  a  deeper  classification  of  tinnitus  than  I  have  been 
able  to  do  myself.  I  would  like  to  state  that  Babinski,  a  French  neurolo- 
gist, has  been  effecting  some  good  in  tinnitus  by  lumbar  puncture. 

Dr.  J.  A.  Stucky. — I  would  like  to  ask  a  question  concerning  a  very 
peculiar  case  and  would  like  to  know  what  is  the  matter  and  what  to  do 
with  it.  The  young  man  is  an  athlete,  twenty-one  years  of  age,  and  healthy 
in  every  respect  though  of  a  very  neurotic  temperament.  He  complains  of  a 
constant  buzzing  noise  in  his  ear  when  he  is  alone.  I  can  find  no  trouble 
in  the  ear.  There  is  a  little  thickening  on  the  floor  of  tlie  nose,  but  not 
enough  to  interfere  with  drainage  and  ventilation  of  the  tympanic  cavity. 
This   is   worrying  him   considerably. 

While  reading  your  paper  I  was  wondering  under  what  head  I  would 
put  this  fellow.  Is  it  a  psychic  trouble  or  is  the  trouble  organic?  He 
has  had  it  six  or  eight  months. 

Dr.  W.  S.  Bryant.— Referring  to  Dr.  Stucky's  attempt  to  make  the 
diagnosis,  I  think  the  only  way  it  can  be  done  is  by  elimination.  If  we 
rule  on  the  condition  of  the  pharynx  and  lithemia  and  rule  out  the  disease 
of  the  middle  ear  and  the  labyrinth  then  we  come  to  the  nerve.  If  we 
follow  along  the  nerve  we  come  to  the  psychic  functions.  I  think  Dr. 
Stucky  said  his  patient  has  some  sort  of  neurosis.  This  condition  has 
often  much  to  do  with  the  gravity  of  the  symptoms  of  the  tinnitus.  If 
the  patient  is  not  nervous  I  think  the  tinnitus  does  not  worry  him  very 
much,  but  the  more  he  listens  to  it  the  louder  it  grows,  and  although 
tinnitus  mav  not  be  of  anv  considerable  volume,  it  may  finally  bring  the 


Laryngitis  Hypoglottica  Acuta.  361 

patient  to  the  verge  of  insanitj'.  In  a  psychic  case  a  little  mental  disci- 
pline is  what  the  patient  needs.  If  you  cannot  discover  the  cause  of  tin- 
nitus or  are  unable  to  remove  it.  it  is  very  likely  of  nervous  origin.  If 
the  patient  is  constantly  thinking  of  it,  he  will  hear  nothing  but  tinnitus, 
both  dav  and  night. 


PAPER : 

LARYNGITIS   HYPOGLOTTICA   ACUTA. 


CHARLES    VV.    RICHARDSON,    M.D. 


There  has  been  no  subject  in  the  range  of  medicme  to  which 
I  direct  my  attention  that  has  been  so  interesting  a  study  to  me  as 
that  known  as  laryngitis  hypoglottica.  This  affection  occurs  in 
adults  as  well  as  in  children,  but  it  is  rather  to  the  condition  as 
affecting  child  life  that  I  would  in  particular  direct  your  attention. 
Laryngitis  hypoglottica  is  used  to  designate  that  more  intense 
form  of  laryngeal  inflammation  in  which  the  submucous  struc- 
tures of  the  larynx  participate  most  actively  in  tlie  morbid  change  ; 
frequently  showing  infiltration,  producing  swelling  into  the 
lumen  of  the  larynx.  Those  regions  of  the  larynx  rich  in  sub- 
mucous connective  tissue,  as  the  ary-epiglottidean  folds,  the  false 
cords,  and  in  particular  the  immediate  subcordal  portion  of  the 
larynx  are  the  areas  most  frequently  affected.  The  peculiar 
tendency  of  this  disease  to  develop  the  subcordal  infiltration  with 
the  accompanying  impairment  of  the  respiration  makes  it  not  only 
a  pathologic  condition  of  great  interest,  but  also  alarming  in  its 
clinical  features,  as  well  as  fraught  with  danger  to  the  life  of  the 
aft'ected  one.  The  hypoglottic  form  of  laryngitis  as  affecting 
children  rarely  becomes  of  much  moment  when  affecting  the 
submucous  tissue  of  the  supracordal  portion  of  the  larynx.  It  is 
only  when  the  condition  affects  the  loose  areolar  tissues  in  the 
subcordal  portion  of  the  larynx  that  our  anxiety  and  fears  become 
aroused.  From  this  fact  I  have  always  been  inclined  to  accept 
the  French  designation,  laryngitis  submucosa  subcordalis.  as  the 
more  appropriate  term.  The  etiologic  factors,  which  seem  to 
bring  about  this  condition,  are  those  atmospheric  changes  that 
cause  acute  laryngitis :  the  acute  exanthemata,  e?pecially 
measles  ;  influenza  ;  foreign  bodies ;  chemical  fumes ;  inhalation 
of  steam,  hot  air  and  smoke.     The  predisposing  cause  seems  to 
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be  that  conditiuii  (.Icscribcd  by  IVitain.  ami  known  as  lymphatisni. 
Males  seem  more  frequently  to  be  affected  than  females. 

The  pathologic  changes  are  characterized  by  intense  inflamma- 
tory redness  of  the  affected  portion  of  the  larynx,  aiid  partial  or 
diffuse,  either  unilateral  or  bilateral  swelling  of  the  affected  por- 
tion of  the  mucous  membrane.  The  effusion  into  the  submucosa 
seems  to  be  of  a  highly  coagulable  nature.  It  is  rarely  that  the 
whole  larynx  is  affected. 

Symf^toms. — The  acute  hypoglottic  type  appears  primarily 
under  the  usual  symptoms  of  a  severe  acute  laryngitis.  There  is 
n:ore  or  less  disturbance  of  the  voice,  croupy  cough,  and  slight 
stridulous  breathing.  In  children  there  is  slight  acceleration  of 
the  pulse,  increase  frequently  of  the  respiration  and  a  moderate 
rise  in  the  temperature.  As  the  case  progresses,  the  breathing 
becomes  embarrassed  and  the  stridor  more  pronounced.  In  the 
supracordal  cases  the  symptoms  rarely  go  beyond  this  point  of 
moderate  embarrassment  of  the  respiration  and  audible  in  an 
expiratory  murmur.  In  those  cases,  though  attended  with  sub- 
glottic infiltration,  the  breathing  becomes  more  and  more  difficult, 
the  inspiratory  and  the  expiratory  stridor  more  piping  and  higher 
pitched,  the  cough  more  frequent  and  of  a  more  metallic  character. 
All  the  extraordinary  muscles  of  respiration  are  called  into  play, 
and  there  is  a  sinking  in  of  the  epigastrium  and  at  the  supraster- 
nal notch  during  inspiration.  The  child's  anxiety  and  distress 
are  manifested  in  the  usual  manner.  Cyanosis  rapidly  super- 
venes and  the  pulse  becomes  small,  rapid  and  thready.  Unless 
relief  is  aft'orded  at  this  stage  through  subsidence  of  the  swelling 
by  natural  resolution  or  through  mechanical  means  the  process 
leads  to  a  fatal  termination. 

The  laryngeal  picture  presented,  when  such  a  view^  can  be  ob- 
tained, varies  according  to  the  affected  area.  In  the  supracordal 
type  there  is  an  intense  deep  redness  of  the  mucosa,  while  when 
the  false  cords  are  the  seat  of  infiltration,  they  bulge  out  so  as 
nearly  or  quite  to  overlap  the  true  cords ;  or  when  the  ary-epi- 
glottidean  folds  are  the  seats  of  the  inflammatory  activity  they 
show  a  greater  or  less  increase  in  dimensions.  In  the  subcordal 
type  the  picture  is  even  more  strikingly  characteristic.  The  su- 
pracordal laryngeal  mucosa  seems  to  participate  but  slightly  in 
the  pathologic  change  when  the  subcordal  mucosa  is  involved. 
Often  the  cords  themselves  only  show  a  slight  pinkish  tinge.  On 
a  deep  inspiration  during  inspection  the  characteristic  lesion  will 
show  up  as  two  intensely  red  folds  of  mucosa,  apparently  :nimedi- 
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ately  beneath  the  vocal  bands,  which  are  thoroughly  immo'bile 
during  inspiration  and  expiration.  These  folds  of  mucosa  vary 
in  size  from  a  slight  raising  of  the  mucosa  membrane,  hardly 
discernible,  to  masses  that  almost  or  quite  come  in  apposition  in 
the  middle  line.  I  have,  in  older  children,  several  times  been  able 
to  obtain  most  perfect  pictures  of  the  above  mentioned  condition. 

The  dififerential  diagnosis  between  this  condition  and  laryn- 
geal diphtheria  is  one  that  cannot  always  be  immediately  made. 
There  are  slight  shades  in  the  subjective  symptoms,  but  they  are 
not  constant.  In  diphtheria  the  voice  is  more  apt  to  be  very 
hoarse  or  aphonic  than  in  hypoglottic  laryngitis.  In  at  least  six 
cases  I  have  heard  the  voice  almost  normal  in  hypoglottic  laryn- 
gitis. In  diphtheria  the  obstruction  to  breathing  is  more  fre- 
quently attended  with  paroxysms  of  intense  dyspnea,  followed 
by  periods  of  easier  respiration.  In  hypoglottic  laryngitis  the 
breathing  is  not  paroxysmally  worse,  but  gradually  and  progres- 
sivelv  grows  worse.  Laryngeal  examination,  if  possible,  shows 
the  characteristic  deposit  of  diphtheria  in  one  form,  or  the  pres- 
ence of  the  subglottic  swelling  in  the  other.  The  presence  of 
pharyngeal  deposits,  when  a  view  cannot  be  obtained  by  the  laryn- 
geal examination,  simplifies  the  diflferentiation.  The  result  of  a 
culture  will  demonstrate  the  absence  or  presence  of  the  Klebs- 
Loeffler  bacillus. 

Treatment. — Treatment  consists  in  the  administration  of  ex- 
pectorants, free  purgation,  the  application  of  ice  bag  externally, 
the  generation  of  steam  in  the  room,  and  the  local  application 
or  spraying  into  the  larynx  of  a  mild  solution  of  silver  one  per 
cent,  and  suprarenal  extract.  Should  the  embarrassment  of  res- 
piration become  great,  or  the  child  show  exhaustion  from  the 
prolonged  effort  of  breathing,  intubation  or  tracheotomy  becomes 
necessarv. 

It  has  been  my  experience  to  meet  with  quite  a  number  of 
these  cases,  and  in  closing  my  paper  I  will  give  briefly  the  his- 
tory of  several,  divided  arbitrarily  into  types,  enumerating  one 
of  each  kind. 

Case  I. — A  six  year  old  child,  not  requiring  mechanical  in- 
terference, referred  to  me  by  Dr.  H.  B.  Deale.  The  boy  had 
had  an  ordinary  acute  laryngitis  which  had  been  attended  with 
slight  stridulous  breathing.  On  the  third  day  of  the  invasion, 
as  the  stridor  had  become  worse  instead  of  better,  he  was  re- 
ferred to  me  for  opinion.  The  boy  had  no  temperature.  His 
general  condition  was  excellent.     He  had  a  high-pitched  inspira- 
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tory  and  expiratory  stridor,  which  was  distinctly  aiuHblc  in  quiet 
respiration  forty  feet  distant.  Cough  distinctly  croupy.  Voice 
normal.  Laryngeal  inspection  gave  the  most  perfect  picture  of 
subglottic  swelling  I  have  ever  seen.  Several  applications  of 
silver  resulted  in  perfect  resolution. 

Cask  II. — An  infant  child,  not  requiring  mechanical  relief. 
Seen  in  consultation  with  Dr.  S.  S.  Adams.  This  infant  had 
been  sick  for  several  days  with  a  laryngitis  and  continuous  stri- 
dor. The  stridor  had  persisted  for  the  twenty-four  hours  pre- 
ceding the  consultation,  increasing  slightly  during  the  day  over 
that  of  the  night.  The  voice,  as  evidenced  by  its  baby  talk  and 
cry,  was  perfectly  clear.  Cough  croupy.  Slight  temperature. 
Inspiratory  and  expiratory  stridor  quite  marked.  Child  bright 
and  playful.  No  cyanosis  or  other  evidence  of  want  of  air. 
Pharynx  clear.  No  laryngeal  examination  possible.  Usual  treat- 
ment, with  complete  recovery  in  twenty-four  hours.  No  culture 
made. 

Case  III. — A  seven-year  old  girl,  requiring  mechanical  re- 
lief, to  whom  I  was  called  by  Dr.  R.  T.  Holden.  This  girl  had 
had  measles.  During  the  convalescence  the  hypoglottic  condi- 
tion developed.  For  several  days  the  breathing  had  grown  pro- 
gressively worse.  There  was  croupy  cough  and  a  clear  voice. 
Breathing  was  very  distressing,  markedly  embarrassed,  with  cyan- 
osis. Epigastric  suprasternal  and  supraclavicular  sinking.  Im- 
mediate intubation.  Child  extubated  in  four  days.  Recovery. 
Cure  negative. 

Case  l\. — An  infant  child,  fourteen  months  old,  with  pro- 
nounced general  symptoms  and  requiring  mechanical  relief.  I 
was  called  to  see  the  patient  by  Dr.  Fry.  The  child  had  had  an 
attack  of  influenza,  which  had  been  followed  by  the  evidence  of 
hypoglottic  lar\-ngitis.  Two  ilays  before  I  saw  the  infant  the 
invasion  of  the  larynx  had  taken  place.  The  day  before,  the 
breathing  had  been  stridulous  and  had  grown  worse  that  even- 
ing. Dr.  Bryan  saw  the  case  with  Dr.  Fry  the  evening  of  the 
second  day.  and  suggested  the  external  use  of  ice.  The  child, 
instead  of  improving  during  the  night,  steadily  grew  worse.  At 
noon  the  next  day.  on  account  of  Dr.  Bryan's  illness.  I  was 
called  to  see  the  little  patient.  The  little  fellow  was  very  much 
exhausted  by  his  laborious  efforts  at  breathing.  He  was 
cyanosed.  There  was  a  high-pitched  inspiratory  and  expiratory 
stridor,  croupy  cough,  and  a  slightly  hoarse  cry.  There  was 
marked  sinking  in  of  epigastrium  and  suprasternal  notch.     The 
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child  was  restless  and  showed  all  the  evidences  of  one  cravin<T 
air.  Temperature  was  101.2,  pulse  160,  respiration  40.  Intuba- 
tion was  immediately  done.  The  temperature  curve,  as  shown  by 
the  chart,  ran  rather  a  high  course.  The  child  was  extubated 
and  the  tube  introduced  on  three  occasions.  On  the  twelfth  day 
the  tube  was  coughed  out,  and  did  not  require  further  introduc- 
tion.    The  child  made  a  perfect  recovery.     Culture  negative. 

Case  V. — A  child  of  three  years  of  age,  demanding  mechani- 
cal relief,  with  a  fatal  termination.  I  saw  this  child  at  the  re- 
quest of  Dr.  ]\Iallan.  It  was  after  twelve  at  night  that  I  was 
called  to  see  the  child  with  Dr.  Mallan.  The  boy  had  been  sick 
for  several  days  with  what  appeared  a  simple  laryngitis  with 
slight  audible  respiration.  During  the  twenty-four  hours  pre- 
ceding my  visit  the  breathing  had  become  more  and  more  labored. 
The  child's  condition  demanded  immediate  relief,  which  was 
given  through  the  introduction  of  an  intubation  tube.  The  voice 
was  only  slightly  hoarse.  In  order  to  safeguard  the  child,  anti- 
toxin was  also  administered.  Culture  proved  negative.  Child 
died  on  the  second  day  after  intubation,  from  pneumonia. 

DISCUSSION. 

Dr.  T.  P.  Berens,  New  York. — The  series  of  the  cases  that  I  have 
seen  similar  to  the  condition  described  by  Dr.  Richardson  have  been  dif- 
ferent only  in  that  they  all  were  older.  I  have  seen  several  cases  under 
six  years  of  age,  but  most  of  my  cases  have  been  from  eight  to  twelve,  and 
adults. 

Dr.  Richardson  has  given  a  beautiful  clinical  picture.  I  think  he  left 
an  important  factor  out,  namely :  rheumatism,  in  the  etiology.  I  saw  a 
case  in  a  child  nine  years  of  age,  with  a  distinct  family  history  of  rheuma- 
tism, at  the  time  with  rheumatism  of  the  knee  joint.  She  had  swelling 
of  the  false  cords  and  slight  injection  of  the  true  cords,  with  marked 
swelling  of  the  arytenoid  region  and  inter-arytenoid  space.  This  case 
cleared  up  rapidly  under  the  local  treatment  of  adrenalin  and  the  internal 
administration  of  large  doses  of  salicylate  of  sodium.  A  few  weeks  later 
the  child  had  rheumatism  in  the  knee  on  the  opposite  side,  and  also  laryn- 
geal involvement.  It  has  been  rrtore  than  one  and  one-half  years  since  the 
last  attack.  It  cleared  up  entirely  under  the  salicylate  of  soda.  I  have 
seen  several  similar  cases  of  undoubted  rheumatic  origin  in  adults  and 
children  simulating  laryngismus  stridulus  and  in  those  children  in  which 
an  examination  could  be  made  I  could  find  the  cords  scarcely  altered, 
usually,  however,  finding  the  false  cords  swollen  and  swelling  about  the 
arytenoids  and  aryteno-epiglottidean  folds.  Unless  the  child  permits  a 
laryngeal  examination  to  be  made  it  is  difficult  to  distinguish  between  this 
condition  and  diphtheria  and  the  ordinary  spasmodic  croup  in  children 
until  the  disease  has  progressed  sufficiently  to  permit   of  a   diagnosis  by 
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other  tlian  local  symptoms.  When  we  get  adults  it  is  difficult  to  diag- 
nose between  this  condition  and  specific  laryngitis  in  its  very  early  stages. 
A  few  da\'s,  however,  will  always  suffice  to  clear  up  the  diagnosis. 

I  would  like  to  thank  Dr.  Richardson  for  calling  our  attention  to  this 
subject  again,  and  I  am  glad  to  have  had  an  opportunity  of  presenting 
this  case  of  genuine  rheumatism  of  the  larynx  in  connection  with  the 
rheumatism  in  the  joints.  Local  treatment  gives  comfort  to  the  patient, 
while  it  gives  time  for  the  general  treatment  to  take  effect. 

Dr.  J.  A.  Stucky,  Lexington. — I  would  like  to  ask  Dr.  Richardson 
with  respect  to  the  strength  of  the  solution  of  silver  nitrate.  (Reply,  one- 
per-cent.  solution.)  I  have  used  this  remedy  and  had  very  ugly  results. 
The  reaction  following  the  irritation  caused  almost  complete  stenosis. 

I  am  very  glad  to  emphasize  the  point  made  by  Dr.  Berens  as  to 
rheumatism  being  the  cause.  I  have  seen  many  cases  in  which  rheuma- 
tism could  be  traced  as  the  cause.  In  the  transactions  of  the  Interna- 
tional Congress  held  at  Washington,  is  a  case  which  I  reported  there. 
The  patient  died  before  I  could  get  to  the  house  from  my  office  with  the 
tracheotomy  tube.  I  have  seen  many  of  the  cases  relieved  by  the  treat- 
ment which  relieves  acute  rheumatic  disturbance,  namely :  very  free  pur- 
gation, active  diaphoresis,  and  large  and  frequent  doses  of  salicylates. 

Dr.  Richardson. — I  think  Dr.  Berens'  case  was  a  pure  case  of  rheu- 
matic  laryngitis. 


PAPER : 

A      CASE      OF      NASAL      APROSEXIA      ASSOCIATED 

WITH  STAMMERING  AND  EMPYEMA  OF  THE 

^lAXILLARY  ANTRA. 


G.    HUDSON-MAKUEX,    M.D. 


It  is  nearly  20  years  since  Guye.  of  Amsterdam,  first  gave  the 
name  Aprosexia  to  a  complex  of  cerebral  symptoms  which  have 
since  come  under  the  observation  of  every  Rhinologist,  and  which 
have  been  mentioned  in  nearly  all  books  on  the  subject.  The 
symptoms  designated  by  the  term  Aprosexia  may  be  summed  up 
in  a  single  sentence,  namely,  the  inability  to  do  even  ordinary 
intellectual  work.  Guye  distinguishes  three  kinds  of  Aprosexia, 
the  classification  being  based  upon  its  etiology.  There  is  the 
physiologic  form  due  to  normal  brain  fatigue,  the  neurasthenic 
form  due  to  pathologic  brain  fatigue  and  the  nasal  variety  with 
which  we  are  concerned  at  this  time. 

Nasal  Aprosexia  is  usuallv  a  concomitant  of  adenoid  vegeta- 
tions in  the  vault  of  the  pharynx  and  the  resultant  obstructive 
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catarrhal  condition  of  the  nostrils.  The  close  proximity  of  these 
nasopharyngeal  regions  to  the  cerebral  cavities  renders  this  rela- 
tionship quite  possible  and  especially  so  when  we  consider  also 
their  direct  anatomic  connection  through  the  blood  and  lymph 
channels.  Schwalbe  and  Retzius  demonstrated  this  latter  condi- 
tion by  injecting  the  lymphatic  vessels  of  the  nasal  mucous  mem- 
brane directly  through  the  arachnoid  space ;  and  that  a  similar 
venous  connection  exists  between  certain  regions  of  the  nasal  and 
cranial  cavities  is  also  well  known. 

W'e  can  readily  understand,  therefore,  the  pathogenesis  of 
Nasal  Aprosexia.  There  is  a  direct  disturbance  of  the  cerebral 
circulation  as  it  comes  from  the  nasal  cavities  both  in  respect  to 
the  volume  and  the  character  of  the  circulating  fluids.  Intranasal 
pressure  naturally  results  in  a  form  of  venous  stasis  in  the  mucous 
membrane  of  the  nasal  cavities  which  may  easily  extend  into  the 
adjacent  cranial  cavities  and  interfere  with  the  normal  functions 
of  the  brain,  and  the  catarrhal  products  of  the  mucous  mem- 
brane of  the  nose  and  accessory  sinuses  which  often  accompany 
intranasal  pressure  are  probably  taken  into  the  circulation  by 
absorption,  and  thus  they  becom*e  a  source  of  septic  intoxication. 

The  particular  case  that  I  desire  to  report  in  connection  with 
this  paper  was  referred  to  me  by  Dr.  J.  A\'.  Hunter,  from  one  of 
your  neighboring  towns.  He  came  to  me  mainly  to  get  relief 
from  stammering.  He  was  15  years  of  age  and  physically  well 
developed.  He  had  scarlet  fever  and  diphtheria  at  two  years, 
measles  and  whooping  cough  at  four,  pneumonia  at  five  and  a 
second  attack  at  six  years.  He  did  not  begin  to  talk  until  well 
on  in  his  fourth  year,  the  delay  being  due  probably  to  the  scarlet 
fever  and  diphtheria  at  two  years,  the  time  at  which  normal 
speech  development  is  most  active.  He  began  almost  immedi- 
ately to  stammer  and  he  has  kept  it  up  with  varying  degrees  of  in- 
tensity ever  since.  It  is  interesting  to  note  in  this  connection  that 
a  maternal  uncle  and  a  cousin  also  stammered,  and  the  possibility 
of  its  inheritance  must  be  taken  into  account  in  considering  the 
cause  of  the  affection. 

The  patient  ran  nearly  the  whole  gamut  of  the  infectious  dis- 
eases of  childhood,  and  he  also  had  a  fall  at  four  years,  both  of 
which  occurrences  may  be  regarded  as  etiologic  factors.  He  prob- 
ably inherited  a  predisposition  to  stammer  and  the  above  unfortu- 
nate physical  experiences  afterward  became  the  exciting  causes. 
A  suppurative  catarrhal  condition  of  the  middle  ear  also  dates 
from  the  time  of  his  scarlet  fever  and  diphtheria,  and  a  nasal 
catarrh  has  been  more  or  less  in  evidence  since  he  was  a  child. 
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Alth()Ui;h  well  dcvcloix'd  ])liysically  his  mental  condition  has 
always  been  below  par,  and  his  school  life  has  been  somewhat  of 
a  failure.  His  lack  of  proj^ress.  however,  was  attributed  to  the 
defective  speech,  but  upon  investigation  this  explanation  proved 
to  be  only  partiall}-  true,  and  the  cause  of  his  sluggish  mentality 
was  found  to  be  more  deeply  seated. 

Stammering  of  itself  is  rarely  an  ol)struction  to  progress  in 
school.  On  the  contrary  stammerers  are  often  exceptionally  bright 
in  their  studies,  and  many  of  them  have  a  peculiar  fondness  for 
intellectual  pursuits.  To  such  an  extent  is  this  true  that  some 
observers  have  claimed  that  all  stammerers  are  mentally  bright, 
and  that  their  defective  speech  is  their  only  bar  to  success.  The 
fact  is  that  stammerers  are  not  more  nor  less  bright  than  their 
fellows,  but  many  of  them  have  peculiar  mental  traits  that  are 
characteristic  of  the  class,  and  that  prove  to  be  in  some  instances 
insurmountable  obstacles  to  their  recovery. 

The  case  under  consideration  illustrates  the  point  I  would 
make.  It  was  too  much  trouble  for  this  boy  to  stop  stammering, 
or  to  talk  connectedly.  He  was  unable  to  do  anything  that  seemed 
at  all  like  mental  or  physical  work.  He  could  not  be  sure  of  him- 
self even  in  repeating  the  multiplication  table,  not  so  much  be- 
cause he  could  not  say  the  words  of  the  table,  as  that  he  was 
liable  to  forget,  for  instance,  how  much  8x9  is.  In  other  words 
he  stammered  mentally  as  well  as  physically.  He  had  no  trotible 
in  repeating  words  and  sentences  at  dictation  or  in  reciting  short 
selections  that  he  had  laboriously  learned,  but  he  could  not  ex- 
temporize words  and  sentences  without  bungling  them,  and  when 
asked  why  he  did  it  would  say  he  didn't  know  or  he  forgot.  He 
would  even  stammer  in  the  hypnotic  state,  which  in  my  experi- 
ence has  been  unusual,  and  this  fact  suggested  to  me  the  possi- 
bility of  the  existence  of  underlying  physical  conditions  by  which 
to  explain  the  aforementioned  psychic  phenomena. 

As  I  have  said  he  had  always  had  nasal  catarrh,  and  upon 
examination  the  turbinal  bones  were  slightly  hypertrophied  and 
the  nasal  and  post-nasal  membranes  were  bathed  with  muco  pus. 
Small  polypi  were  found  in  the  right  middle  meatus  at  the  orifice 
of  the  maxillary  antrum.  The  transillumination  test  in  my  hands 
however,  failed  to  give  evidences  of  sinus  complications,  and  the 
patient  was  referred  to  Dr.  Walker  J.  Freeman's  clinic  at  the 
Philadelphia  Polyclinic  Hospital  for  an  examination,  and  while 
their  transillumination  tests  were  also  negative  it  was  the  opinion 
of  Dr.  Freeman  that  one  and  possibly  both  of  the  maxillary 
sinuses  were  involved.    To  make  sure  of  the  diagnosis,  however, 
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Dr.  Henry  J.  Off,  one  of  the  clinical  instructors,  punctured  both 
antra  through  the  inferior  meati,  and  flushed  from  them  a  con- 
siderable amount  of  pus. 

Empyema  of  both  maxillary  antra  is  not  a  very  common  dis- 
ease, and  empyema  of  either  antrum  is  a  rare  disease  at  15  years 
of  age.  In  a  recent  synopsis  of  35  consecutive  cases  by  Dr. 
Herbert  Tilley,  of  London,  only  9  were  bilateral  and  only  2 
were  under  20  years,  the  average  age  being  more  than  twice  the 
age  of  my  patient.  The  single  flushing  of  the  antra  described 
above  was  followed  by  marked  improvement  in  the  general  naso- 
pharyngeal condition,  and  the  amount  of  muco  pus  was  so  much 
diminished  that  we  decided  to  postpone  further  operative  meas- 
ures and  await  developments.  I  omitted  to  say  that  some  adenoid 
tissue  was  curetted  from  the  vault  of  the  pharynx  early  in  the 
treatment  of  the  case,  and  some  granulation  tissue  at  the  same 
time  removed  from  the  middle  ear,  both  of  which  procedures  were 
followed  by  improvement.  The  ear  discharge  ceased  entirely  ex- 
cept during  a  slight  attack  of  acute  coryza  when  it  started  up 
again  for  a  brief  interval. 

The  interesting  feature  in  the  history  of  this  case  is  the  at- 
tendant characteristic  mental  symptoms  which  have  been  desig- 
nated Aprosexia.  As  I  have  said  the  patient  had  been  backward 
in  school,  and  when  he  came  to  us  we  found  him  utterly  incapable 
of  making  any  reasonable  effort  toward  improving  his  condition. 
He  grows  weary  of  well  doing.  He  is  in  many  respects  a  bright 
boy,  but  he  lacks  the  three  mental  faculties  so  necessary  for  de- 
velopment, namely,  attention,  concentration,  memory.  He  can- 
not think  of  anything  long  enough  to  have  it  impressed  upon  his 
mind,  and  therefore  he  has  a  poor  memory.  He  has  no  powers 
of  concentration.  He  is  mentally  lazy.  You  can  lead  him  to  the 
fountain  of  knowledge  but  vou  can't  make  him  drink.  He  is  not 
a  dull  boy.  On  the  contrary  he  is  rather  bright,  but  intellectual 
work  makes  him  tired.  In  other  words,  he  is  Aprosexic,  and  he 
can  never  be  quite  cured  of  his  stammering  until  he  has  been 
cured  of  his  Aprosexia,  and  this  condition  in  all  probability  de- 
pends largely  upon  his  naso-antral  disease. 

DISCUSSION. 

Dr.  H.  W.  LoEB,  St.  Louis. — Mr.  Chairman,  the  case  presented  by  the 
essayist  is  a  very  interesting  one,  and  the  explanation  by  the  essayist  as 
to  why  the  cure  is  not  complete  is  very  well  founded.  I  think  we  can  all 
accept  the  influence  of  the  aprosexia  and  the  trouble  in  the  antrum  as  the 
cause  of  the  lack  of  further  improvement  in  this  case.  I  think  the  result 
is  very  good,  as  the  case  was  a  bad  one. 
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1  think  Dr.  Makuen  has  been  lal)oring  to  get  our  colleagues  interested 
in  speech  ddfects.  but  1  do  not  think  he  has  been  as  successful  as  he  de- 
serves to  be.  I  think  it  is  a  subject  in  which  every  laryngologist  should 
be  intensely  interested.  Many  cases  could  be  relieved  by  a  little  attention 
and  practice  in  the  proper  direction.  Many  children  are  kept  from  proper 
schooling  on  account  of  defects  of  speech.  It  is  quite  as  important  as  the 
relief,  for  instance,  of  the  minor  afiFections  of  the  nose  and  throat. 

Dr.  Means. — I  was  very  much  interested  in  Dr.  Makuen's  paper  be- 
cause it  comes  so  near  home.  I  was  a  stammerer  from  the  sixth  to  the 
ninth  year  of  my  life.  They  told  me  it  came  from  a  scare.  I  was  asleep 
on  the  cellar  door  when  a  thunder  storm  came  up  which  frightened  me 
so  badly  that  as  a  result  I  was  a  stammerer  for  three  or  four  years.  1 
have  a  boy  at  my  home  who  is  a  stammerer  and  who  changes  the  form 
of  stammering  as  often  as  he  changes  his  residence.  Sometimes  he  will 
stall  on  the  consonants ;  this  lasts  for  three  or  four  weeks,,  and  then  some 
other  form  comes  along.  If  he  stays  at  home  and  we  are  careful  not  to 
get  him  excited,  he  has  no  trouble.  The  teacher  has  no  trouble  in  school ; 
says  he  is  as  bright  as  the  "other  children,  but  occasionally  takes  a  spell 
which  lasts  for  a  week.  It  is  the  change  of  type  of  stammering  which  is 
most  unique  in  his  case.  If  he  goes  to  a  party  he  will  probably  have  some 
new  type  when  he  comes  home.  I  am  not  well  enough  posted  in  the  process 
to  educate  the  child  to  stop  stammering. 

Dr.  J.  A.  Stuckv,  Lexington. — I  would  like  to  ask  a  question  of  Dr. 
Makuen.  He  mentioned  hypnotism,  and  I  would  like  to  know  if  it  was 
hypnotic  sleep  or  hypnotic  suggestion. 

Dr.  G.  Hudson.-Makuen,  Philadelphia. — It  is  important  that  the  treat- 
ment of  stammering  should  be  kept  within  the  medical  profession,  instead 
of  being  relegated  to  schools. in  which  the  condition  is  not  well  under- 
stood, and  the  patients  are  required  to  pay  large  sums  for  no  value  re- 
ceived. No  one  should  be  so  capable  of  dealing  with  this  affection  as  the 
laryngologist,  for  he  knows  something  of  the  organs  in  which  the  difficulty 
exists.  He  may  not  know  the  mental  peculiarities  of  the  stammerer  but 
these  can  be  easily  understood  with  a  little  study  and  practice.  No  two 
persons  stammer  in  just  the  same  way,  but  each  one  presents  a  type  which 
is  peculiar  to  himself  and  from  which  he  may  depart  slightly  from  time 
to  time. 

I  have  used  the  milder  forms  of  hypnotism  in  a  few  cases,  but  only 
for  the  purpose  of  putting  *the  patient  in  a  condition  to  receive  the  train- 
ing. This  boy  when  hypnotized  will  give  his  whole  attention  to  the  work, 
and  he  can  not  be  induced  to  do  this  in  his  normal  state.  Of  course,  hyp- 
notism of  itself  will  not  cure  stammering,  but  in  a  very  limited  number 
of  cases  I  have  found  it  of  value  in  helping  to  control  the  mental  processes 
of  stammerers.  The  result  of  its  employment  was  little  short  of  marvelous 
in  one  of  my  recent  cases. 

Replying  to  Dr.  Phillips'  question  would  say  that  only  about  5  per 
cent,  of  my  cases  have  been  girls.  Some  one  has  said  that  stammerers 
think  faster  than  they,  talk,  and  that  therefore  girls  do  not  stammer.  Jok- 
ing aside,  however,  it  is  well  known  that  girls  naturally  have  greater 
fluency  of  speech  than  boys,  and  this  helps  to  explain  the  fact  that  they 
less  frequently  stammer. 
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LARYNGEAL  STENOSIS  FROxM,  POST-TYPHOID  PERI- 
CHONDRITIS, TRACHEOTOMY,    THYROTOMY, 
INTUBATION.— EXHIBITION  OF 
TWO  PATIENTS. 
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Case  I. — A.  Di  M.,  laborer,  Italian,  aged  .22,  was  admitted  to 
the  service  of  Dr.  John- W.  Boyce  in  tlie  West  Penn  Hospital,  for 
typhoid  fever,  in  about  the  second-  week  of  the  -disease.  Fol- 
lowing the  rule  in  the  hospital  he.  was.  sponged  with  cold  water 
ev&ry  time  the  temperature  crossed- 103.  •  In-  spite  >of  faithfully 
applied  hydrotherapy,  the  temperature  would  often  shoot  up  tq 
105.  Some  days  as.majiy.  as  teru  spongings  •  in  24  hours,  were 
nece&sary.  This  is  mentioned  to-  show  ■  the  severity  of  .  the 
typhoid.  At  the  end  of  the  fourth  week  the  temperature  touched 
normal,  and  convalescence  was  established  in  the  fifth  week.  In 
the  •  sixth  week  soaiie  hoarseness  developed,  accompanied  by 
dysphagia  and  some  swelling  and  tenderness  externally  over  the. 
larynx.  Dr.  Day-  was  called  to  see  the  <:ase  at  this  stage  and 
found  the  patient  slightly  cyanotic,,  with  a  mild  inspiratory 
dyspnea.  On  laiyngoscopic  examination,  the  epiglottis  and  ary- 
tenoids were  found  to  be  swollen  into  three  edematous,  rounded 
masses,-and  all- landmarks  obliterated.  His  diagnosis  was  edema 
of  the  larynx  from  perichondritis  of  tlie  thyroid,  arytenoid  and 
epiglottidean  cartilages.  Though  he  had  little  faith  in  the  value  of 
intubation  in  such  cases,-  he  deemed  it  worthy  of  a  trial,  but  found 
the.  symptoms  unrelieved  by  a  tube.  Free  •  scarification  of  the 
lar>-nx  evacuated  a  quanity  of  serum  with  temporary  relief.  He 
left  instructions  that,  if  the  symptoms  should  increase,  a  trache- 
otomy should  be.  done.  ■  The- .symptoms  increasing  during  the 
night.  Dr.  MacFarlane  opened  the  trachea.  Dr.  Boyce.  who  was 
present,  states  that  the  symptoms,  had  not  been  urgent,  but  while 
preparations  for  operation  •  were  beings  made-,  he  turned  around 
and  saw  that  the  patient  was  black  in  the  face  and  had  ceased  to 
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breathe.  His  opinion  is  that  typhoid  patients  often  die  in  this 
manner  in  the  absence  of  a  physician,  without  the  immediate 
cause  of  death  being  suspected.  Be  this  as  it  may,  our  experience 
in  tlie  examination  of  the  larynges  of  280  typhoid  cases,  shows 
laryngitis  in  40  per  cent.,  ulceration  in  11  per  cent.,  perichondritis 
in  4  per  cent.  A  detailed  report  of  these  examinations  will  be  the 
subject  of  a  future  paper. 

The  inflammatory  symptoms  associated  with  the  perichon- 
dritis subsided  in  about  ten  days.  The  patient  on  one  occasion 
withdrew  the  outer  tracheal  canula,  immediately  became  cyanotic 
and  nearly  expired  of  asphyxia  before  he  was  discovered  and  the 
interne  arrived  to  replace  it.  Later,  wdien  the  tube  was  withdrawn, 
it  was  found  that  only  a  small  amount  of  air  could  pass  the 
larynx,  deep  cyanosis  immediately  setting  in.  Sufficient  air  passed 
for  a  rough,  rattling  phonation.  In  this  condition  he  was  turned 
over  to  us  to  see  if  the  tracheal  canula  with  its  attendant  incon- 
venience and  dangers  could  be  done  away  with.  Upon  larsngo- 
scopic  examination,  the  vocal  cords  were  found  obliterated,  their 
place  being  taken  by  thickened,  rounded  masses  of  apparently 
thickened  infiltrated  and  cicatricial  tissue,  the  left  mass  being 
larger  than  the  right.  A  narrow  slit  about  one-eighth  of  an  inch 
long  and  of  no  appreciable  width  was  apparent  on  forced  expira- 
tion with  the  tracheal  canula  closed  with  the  finger.  Through 
this,  evidently,  phonation,  such, as  it  was,  was  produced. 

Under  cocain  anesthesia,  this  slot  was  dilated  with  first  a 
number  4  (American)  male  catheter,  gradually  increasing  to  a 
number  15.  This  was  followed  by  the  smallest  Schroetter's  laryn- 
geal bougie,  which  was,  however,  the  limit  of  dilation.  Larger 
sizes  could  not  be  passed  without  more  force  than  was  deemed 
wise.  No  improvement  whatever  was  obtained  from  two  months 
of  this  treatment,  the  tissues  resuming  their  swollen  condition 
immediately  after  dilation  and  no  useful  amount  of  air  could  pass. 
A  specially  made  intubation  tube  of  adult  length  and  as  large  in 
diameter  as  could  be  passed  without  violence,  gave  no  useful 
amount  of  air.  Divulsion  with  McKenzie's  laryngeal  forceps 
was  next  tried,  with  no  better  results,  and  with  considerable  in- 
flammatory reaction. 

On  August  26,  1903,  under  chloroform  anesthesia,  we  split 
the  thyroid  and  cricoid  cartilages  down  to  the  tracheotomy 
wound,  retracting  well  with  small  sharp  retractors.  The  interior 
of  the  larynx  was  found  filled  with  cicatricial  and  infiltrated  tis- 
sue, the  cords  obliterated,  and  only  the  arytenoids  remaining  of 
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the  landmarks.  With  curved  scissors  the  entire  contents  of 
the  larynx  down  to  the  thyroid  perichondrium  was  clipped  out, 
leaving  the  ar^epiglottic  folds,  and  the  remnants  of  the  arytenoids 
undisturbed.  A  large  mass  of  granulation  tissue  on  the  back 
wall  of  the  trachea  at  the  site  of  the  fenestrum  of  the  trachea 
canula  was  also  clipped  away.  The  canula  was  replaced  and  the 
lar}nx  packed  with  an  iodoform  gauze  strip,  to  the  far  end  of 
which  catgut  was  attached  to  make  counter  traction  on  the 
packing  to  prevent  its  working  out  and  do\\Ti  the  esophagus. 

We  then  devised  a  tracheal  canula  that  would  extend,  upward 
as  well  as  down\\-aTd,  so  as  to  keep  the  laryngeal  lumen  patulous 
until  the  cavit}-  was  at  least  partly  lined  with  epithelium.  This 
was  worn  for  about  a  month,  taking  out  daily  for  cleansing.  Then 
a  large  sized  aluminum  intubation  tube  was  made  and  inserted, 
and  the  patient  put  upon  a  strict  liquid  diet.  Imagine  our  as- 
tonishment the  next  day,  on  removing  the  tube,  when  he  vomited 
great  masses  of  meat,  potatoes,  beets  and  other  vegetables  only 
partly  masticated.  Evidently  the  presence  of  this  enormous  tube 
did  not  interfere  with  deglutition.  The  tube  reached  below  the 
old  tracheotomy  wound  which  was  now  allowed  to  close.  For 
two  months  the  tube  was  worn  with  perfect  comfort,  the  patient 
serving  as  orderly  in  the  wards.  The  voice,  of  course,  was  only 
a  loud  whisper. 

On  November  19.  the  tube  was  removed,  and  was  followed 
by  a  gradually  increasing  dyspnea  for  six  hours,  due  to  reac- 
tionary engorgement  of  the  mucosa,  previously  subjected  to  pres- 
sure. After  the  sixth  hour  the  dyspnea  grew  less  and  less,  the 
swelling  went  down,  and  the  patient  is  now  comfortable  and 
going  about  his  work  as  well  as  ever. 

As  to  voice,  he  has  as  much  as  he  had  at  any  time  since  his 
trouble  began.  That  is.  he  converses  in  a  loud  whisper,  and 
there  is  good  hope  that  an  adventitious  fold  of  mucous  membrane 
will  some  day  yield  him  a  certain  degree  of  phonation. 

C.\SE  II. — Elias  Shokowsky.  a  Galician.  25  years  of  age.  was 
admitted  to  the  West  Penn  Hospital  in  the  service  of  Dr.  Litch- 
field, on  August  8,  1903.  for  typhoid  fever.  The  temperature 
on  admission  was  104°  F.  Xext  day  the  maximum  was  105. 
For  three  weeks  it  could  be  only  kept  within  bounds  by  ice  packs, 
several  times  daily,  in  spite  of  which  105.4  is  recorded  in  manv 
places  on  his  chart.  At  the  end  of  the  fourth  week  in  the  house, 
about  the  sixth  week  of  the  disease,  the  normal  was  reached.  In 
the   third   week   double   acute   purulent    otitis    media    developed. 


374   .-imcrican  Laryiigological,  RhinologicQl  and  Otological  Society. 

pouring  out  a  stream  of  purulent  sanguineous  serum  amounting  to 
2  or  3  ounces  daily.  Later,  the  pus  changed  to  a  thick  creamy 
character,  though. very  abundant..  On  the  45th  day,  the  tem- 
perature which  had  been  normal  began  to  rise  to  99°,  sometimes 
100°.  How-ever,  no  symptoms  of  mastoid  involvement  were 
present,  other  than  the  rise  of  temperature,  which  is  common  in 
typhoid  without  purulent  complications.  A  diagnosis  of  mastoid 
empyema  was  made  and  the  niiastoid  opened.  The  mastoid  cells 
were  broken  down  by  necrosis,  and. filled  \vith  pus,  granulation 
tissue,  and  necrotic  debris.  .  Nothing  was  noted  of  a  very  dif- 
ferent nature  from  many  other  similar  cases  complicating  ty- 
phoid. The  cour&e  was  uneventful  and.  the  wound  has  now 
healed...    <  ::uyA.  -r^[' ::'-i-]i  d-     ,  ...i'-    ;     ;     ■.:■■■■..  ;.v< 

In  the  third  week,  of  the  typhoid,  a,  double  pneumonia  de- 
veloped,.ran  a  ten  days'  course  and  subsided.  In  the  fourth  week 
a  laryngitis  developed  with.  spottS' of  .sloughing,  followed  by  ul- 
ceration at  the  anterior  commissure,  on  the  left  false  cord,  on -.the 
right  arytenoid, -and  on  the  left  half  of..the  under  surface  of,  the 
epiglottis.  There  was  a  sHght  edema,,  but  no  cyanosis  or  dy^phfia, 
though  he  was  watched  closely.  He  liad  a  slight  odynphagia,  but 
no  dysphagia.  There  were  a.  slight  aching  and  considerable  ten- 
di^rness  not  only  in  the  larynx  but,  down  th£  trachea  as  far  as 
palpable.  ..  .       : 

,  About  a  weele  aft^r  .the  im^stoidectoiity,  the  temperature  which 
.})a4i •  beetVu?ii>QHt.^iSOrfnal  since^the ' j>ostT(>p:erative ■  rise,  began  to 
fluctuate,  .rising,  to  .  1 01  and  falling  to  normal.  The  deepening 
laryngeal  ulceration  had  reached  tlie  cartilage,  which  was  rapidly 
br,ealcing  .down,  irom  which  the  larynx  was  constantly  filling 
with  pus,  edema  began  to  develop  and  on  the  65th  daiy  of  the 
typhoid,  the  37th  day  of  ..the  laryngitis,  cyanosis  and  dyspnea 
necessitated  a  tracheotomy  which  Ave  did.  A  vertical  inch  of  the 
trachea  was  slit  open  to,  permit  of  free  inspection.  The  mucous 
membrane  was  found,  ulcerated  in  spots  and  so  edematous  that 
only  a  child's  size  tracheal  canula  could  be  inserted.  The  second, 
third  and  fifth  cartilages  were  found  thickened  and  evidently 
inflamed,  though  actual  necrosis  could  not  be  made  out.  On  pal- 
pation externally  on  the  skin  surface,  no  rings  could  be  felt,  owing 
to.  the   intercartiJaginous   swelling. 

The.  day  following  the  temperature  shot  up  to  104  and  pneu- 
monia w^s  feared,  but  the  next  day  the  temperature  fell  to  99°, 
ranging  from  this  to  100°  for  a  few  days,  plainly  due  to  thecJion- 
dritis  and  perichondritis.     After  the  tracheotomy,,  the  repose  oi 
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the  larynx  seemed  to  bring  about  a  prompt  resolution  of  the 
laryngeal  disease.  Both  the  edema  and  the  inflammatory  symp- 
toms all  subsided  and  in  five  weeks  the  ulcerations  had  all  healed 
and  the  mucous  membrane  was  in  a  healthy  state.  There  re- 
mained, however,  a  complete  laryngeal  stenosis  due  to : 

I  St — Abductor  paresis. 

2nd — Ankylosis  of  both  crico-arytenoid  articulations. 

3rd — Cicatricial  bands  uniting  the  false  cords.  ; 

4th — Cicatricial  hyperplasia  narrowing  the  chink  to  a  pinhole. 

The  voice  was  totally  lost :  lip  motions,  with  a  puff  of  air 
from  collapsing  his  cheeks,  being  the  only  attempt  at  speaking. 

The  typhoid  and  its  complications  had  left  his  health  shat- 
tered, so  that  it  was  deemed  best  to  delay  operative  work  looking 
to  the  abandonment  of  the  tracheal  tube  until  there  would  be  less 
likelihood  of  cartilaginous  necrosis  and  slow  cicatrization,  with 
their  vicious  tendencies  to  stenosis.  This  favorable  period  was 
not  quite  reached,  as  the  wearing  of  a  tracheal  tube,  with  its  at- 
tendant discomforts,  cough  and  pus  fonnation,  is  not  conducive 
to  perfect  health. 

On  January  22nd.  1904.  just  one  month  ago,  it  was  deemed 
advisable  not  to  wait  longer.  The  larynx  was  split  open  by  an 
incision  through  the  thyroid  cartilage,  the  two  halves  of  which 
were  widely  separated  by  small  sharp  retractors,  and  the  interior 
of  the  lar\-nx  swabbed  freely  with  i  -.i.ooo  adrenalin  and  20-per- 
cent, cocain  solutions.  The  operation  was  carried  out  about  as 
in  the  previous  case ;  a  combination  of  the  Trendelenberg  and  the 
Rose  position  was  relied  upon  to  keep  the  blood  out  of  the  trachea. 
How  well  it  served  the  purpose  is  shown  by  the  total  absence  of 
lung  symptoms  in  both  these  cases.  The  chloroform  was  admin- 
istered through  a  gauze  covered  funnel  connected  by  a  soft  rub- 
ber tube  to  a  curved  hard  rubber  tube  which  was  inserted  in  first 
the  trachea  tube ;  then,  later,  when  the  incision  was  extended  down 
to  the  tracheotomy  wound,  the  hard  rubber  tube  was  held  in  the 
trachea  at  the  lower  angle  of  the  wound.  The  Trendelenberg 
tampon  canula  is  in  our  opinion,  too  much  in  the  way  for  con- 
venient work  in  thyrotomy,  and  the  tampon  is  needless  if  the 
position  be  properly  maintained.  Gravity  is  better  than  the 
tracheal  tampon. 

After  the  operation,  the  Day-Jackson  larynx-trachea  tube  was 
inserted,  the  thyroid  cartilage  brought  together  by  catgut  sutures, 
a  little  silkworm  gut  drainage  inserted  and  the  skin  wound 
brought  closely  in  apposition  down  close  to  the  stem  of  the  tube 
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arouiul  which  a  Httle  iodoform  gauze  was  packed.  The  post- 
operative rise  was  to  100°,  after  which  it  remained  about  normal. 
Tlie  tube  was  taken  out  daily  for  cleansing.  The  diet  was  liquid 
for  two  days,  then  light  solids.  No  difificulty  was  experienced 
in  swallowing  as  the  upper  arm  of  the  tube  was  arranged  to  just 
reach  to  the  base  of  the  epiglottis,  which  closed  it  tightly  during 
deglutition.  The  neck  wound  healed  down  to  the  trachea  tube 
by  first  intention,  and  healing  of  the  mucous  surface  in  the  in- 
terior proceeded  rapidly.  At  the  end  of  two  weeks  it  had  pro- 
ceeded sufficiently  far  for  the  insertion  of  tlie  large  aluminum 
intubation  tube,  which  has. been  in  ever  since.  At  first  he  rather 
hysterically  claimed  he  could  not  swallow  even  in  the  Casselberr\' 
position,  so  we  procured  an  infant's  nursing  bottle  filled  with 
milk.  The  mirth  and  jibes  of  the  other  patients  at  sight  of  this 
aroused  his  ire  to  such  an  extent  that  he  grabbed  up  the  bowl 
of  milk  that  he  had  claimed  he  could  not  drink,  and  he  swallowed 
the  whole  of  its  contents  without  removing  it  from  his  lips.  Since 
this  there  has  been  no  trouble  in  feeding. 

The  external  wound  has  entirely  healed  and  he  is  now  going 
about  the  ward  in  better  health  than  before  the  operation  and  is 
steadily  gaining  in  vigor  since  the  abandonment  of  the  trachea 
tube.  The  intubation  tube  causes  him  no  discomfort  and  his 
whispered  voice  is  now  good,  whereas  before  the  thyrotomy  he 
had  no  voice  at  all. 

The  question  might  be  asked,  w^hy  not  insert  the  intubation 
tube  at  once  after  the  thyrotomy?    The  objections  are : 

First. — Tliat  edema  of  the  epiglottis  and  of  the  ary -epiglottic 
region  followed  the  operation  in  both  these  cases.  It  was  nor 
great  but  might  have  led  to  some  obstruction  by  puffing  over  the 
upper  end  of  the  tube. 

Second. — The  mucous  membrane  is  less  subjected  to  pres- 
sure during  the  post-operative  swelling  by  the  T-shaped  tube. 

Third. — The  mucous  membrane  can  be  inspected  and  treated 
at  the  daily  cleansing  of  the  tube. 

Fourth. — There  is  a  strong  tendency  to  the  formation  of  a 
hyperplastic  node  on  the  posterior  tracheal  wall  from  the  pro- 
longed wearing  of  the  ordinary  curved  trachea  tube,  which  of 
course,  is  always  (and  rightly)  used  after  tracheotomy.  This  is 
best  combated  by  the  Day-Jackson  tube  with  its  straight  "run" 
and  with,  if  deemed  necessary,  the  application  of  medicaments, 
if  there  be  any  tendency  to  exuberant  granulations. 
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Fifth. — If  cartilaginous  necrosis  should  occur  it  can  be  seen 
and  combated  early,  without  endangering  either  the  life  of  the 
patient  or  the  success  of  the  operation. 

Sixth. — Drainage,  which  is  very  essential,  especially  during 
the  first  two  weeks,  is  best  accomplished  by  the  T-shaped  tube 
with  a  little  strip  of  iodoform  gauze  packed  around  the  stem. 

Seventh. — With  this  tube  and  drainage  not  only  is  there  no 
danger  of  pus  reaching  the  lungs,  but  the  cough,  which,  of  course, 
is  the  final  safeguard,  is  ver\-  much  less  ;  so  that  the  parts  get  more 
rest  and  heal  more  steadily. 

The  enormous  size  of  the  intubation  tubes  is,  we  think,  neces- 
sary ta  insure  the  largest  possible  lumen  in  the  healed  larynx. 
Of  course,  its  size  is  exactly  adapted  to  the  case,  so  that  no  undue 
pressure  on  the  cartilage  is  exerted.  Aluminum  is  the  only  avail- 
able material  of  which  to  make  them.  Any  other  metal  would  be 
too  heavy  for  so  large  a  tube,  while  hard  rubber  would  not  have 
necessary  strength  if  made  as  thin  as  is  desirable.  The  only  draw- 
backs to  the  aluminum  tubes  are  that  both  boiling  and  bichlorid 
solutions  roughen  the  surface,  and  the  softness  of  the  metal  ren- 
ders it  especially  liable  to  scratches  and  mutilation,  which,  of 
course,  must  be  polished  oflf  again  to  prevent  tlie  formation  of 
abrasions  and  ulcerations  of  the  mucous  surface.  The  shape  dif- 
fers from  the  ordinary  O'Dwyer  tube  in  having  a  large  inter- 
arytenoid  swell  on  the  head,  which  is  necessary  to  retain  the  tube 
in  the  absence  of  all  endolaryngeal  structures.  The  neck  of  the 
tube  also  is  proportionately  thicker  than  the  O'Dwyer  tube.  This 
must  not  be  construed  as  a  criticism  of  the  O'Dwyer  tubes,  which 
are  perfect,  but  they  are,  of  course,  intended  for  the  entire  larynx, 
while  here  we  have  the  eviscerated  larynx  to  intubate.  The  first 
tube  inserted  in  the  first  case,  while  large  at  inter-arytenoid  swell, 
was  not  sufficiently  so.  so  that  it  slipped  down  far  enough  to  allow 
the  swollen  ary-epiglottic  folds  to  close  over  it.  As  the  lower  end 
of  the  tube  extended  below,  and  closed  off,  the  tracheal  wound, 
respiration  was  impossible,  deep  cyanosis  set  in,  and  if  the  tube 
had  not  been  immediately  pushed  up  by  clasping  it  with  a  hemo- 
stat  through  the  external  wound,  immediate  asphyxia  would  have 
terminated  the  case. 

The  T-shaped  trachea  tube  is  made  of  german  silver.  The 
size  should  be  exactly  adapted  to  the  case,  both  as  to  outside 
diameter  and  the  length  of  the  downward,  but  more  especially  the 
upward  arm,  which  should  just  reach  the  base  of  the  epiglottis, 
extending  as  high  as  can  be  closed  by  the  epiglottis  when  it  comes 
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down  in  swallowing.  The  length  will  depend  upon  the  vertical 
dimension  of  the  thyroid  cartilage,  the  position  of  the  epiglot- 
tis (which  not  only  varies  but  may  be  displaced  and  distorted  in 
these  cases),  and  on  the  position  of  the  original  tracheotomy 
wound,  as  it  is  desirable  to  bring  the  stem  of  the  T-shaped  tube 
out  through  the  old  wound.  While  the  tube  must  not  be  so  thick 
as  to  have  an  insufificient  lumen,  it  must  have  sufficient  thickness 
of  metal  not  to  lose  its  shape  in  the  daily  removal  and  cleansing, 
and  to  ensure  a  perfect  fit,  without  a  crevice,  when  brought  to- 
gether and  the  collar  put  on.  A  crevice  would  induce  exuberant 
granulations.  The  edges  of  the  upper  and  lower  arms  should  be 
rounded  and  not  too  thin,  to  avoid  injury  of  the  mucous  mem- 
brane in  insertion.  The  tape  holder  is  more  for  the  purpose  of 
retaining  an  iodoform  drainage  dressing  than  for  retention  of  the 
tube  and  should  have  a  large  hole  so  as  to  not  drag  laterally  upon 
the  tube;  to  prevent  which  it  is  well,  also,  to  seal  down  the  tapes 
at  the  side  of  the  neck  with  either  collodion  or  adhesive  strips. 
The  daily,  sometimes  bi-daily,  cleansings  are  necessary,  as  the 
secretions  dry  and  "gum"  on  the  inner  surface  of  the  tube.  The 
entire  tube  must  be  removed  for  this,  as  it  is  not  possible  to  have 
an  inner  canula  in  this  shaped  tube.  The  daily  removal  has,  how- 
ever, the  advantage  of  facilitating  a  close  watch  on  the  healing 
process.  The  tube  is  inserted,  first  the  lower  arm,  then  the  upper, 
as  the  latter'  has  more  latitude  of  motion  than  the  lower,  which 

'goes  into  the  uncut  tracheal  rings'  of  more  or  less  rigid  lumen. 
The  lower  arm  going  in  fii"st  is  readily  slipped  in  with  the  fingers, 

"' while  tHe  upper  arm  rriay  require  the  assistance  of  a  long  slender 
pointed' hemosfat  clamped  to  the  wall  of  its  stem  in  the  long  axis. 
After  placing,  it  is  necessary  to  be  sure  that  the  flanges  at  the  in- 
tersection of  the  upper  and  lower  arms  of  the  tube  fit  together 

'perfectly,  which  willbe  shown  by  close  contact  of  the  two  halves 
of  the  stem  outside  the  wound,  and  the  even  edges  at  the  stem 
orifice.  Th'eh,  and  not  before,  the  collar  should  be  slipped  on. 
In  removing  the  tube,  after  removal  of  the  collar,  the  two  halves 
of  the  tube  Will  be  found  agglutinated  tightly  together  by  exsic- 
cated secretions,  so  that  they  can  only  be  separated  by  inserting 
a  thin  hemostat  in  the  orifice  and  separating  the  blades.  The  up- 
per tube  is  removed  first,  usually  requiring  only  the  fingers. 

With  regard  to  the  ultimate  outcome  of  these  cases,  the  first 
patient  is  able  to  get  along  now  without  his  intubation  tube,  and 
the  second  will  be  able  to  as  soon  as  it  is  deemed  advisable  to 
take  it  out.     The  first  case  has  had  his  tube  out  for  a  month  at 
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a  time,  when  it  was  put  in  again,  not  on  account  of  dyspnea,  but 
because :  first,  it  seemed  advisable  on  the  score  of  safety  during 
an  acute  "cold"  invohnng  both  nose  and  throat ;  second,  it  seems 
to  us  better  to  obtain  the  largest  possible  ultimate  laryngeal  lumen, 
a  result  to  which  prolonged  intubation  may  conduce.  But  even 
if  occasional  or  even  interminable  intubation  were  necessary  or 
advisable  in  a  given  case,  no  laryngologist,  and  certainly  no  pa- 
tient, would  hesitate  to  choose  the  intubation  tube  in  preference 
to  the  tracheal  canula;  first,  on  account  of  its  safety  from  pul- 
monary risk,  especially  in  going  out  of  doors  iti  ciold  and  dusty 
weather;  second,  on  account  of  its  needing  cleaning  only  once 
every  month  or  two,  if  at  all ;  third^  on  account  of  its  enabling 
.the  use  of  the  whispered  voice,  without  blowing  foul  air  from 
a  tracheal  wound  into  the  listener's  face,  or  the  stopping  of  the 
canula  with  the  fingers;'  fourtii,  except  f of  the  whispered  voice, 
the  patient  goes  about  among  his  fellow-men  without  feeling  Hke 
a  freak  of  nature  in  breathing' through  a  hole  in  his  neck;  fifth, 
a  tracheal  canula  is  a  very  annoying  aiid;;uncopifortable  thing  to 
wear  with  its  granulations,  pus  and  constant  ilastiness^  requiring 
a  dressing  that  interferes  with  the  wearing- of  a  collar.  An  in- 
tiibation  tube  after  a  few  weeks  becbmes'pierfectly  comfortable, 
the  patient  not  bemg  aware,  frorh,  any  'sensatipn,  that  it;  is  th'ere-r- 
just  as  with  artificial  teeth :  sixth,  and  by  no  means  the  least  im- 
portant, is  the  matter  of  health.  No  patient  can  enjoy  a  full  de- 
gree'of  heaith  while  wearing  a*  traehea!l  canula;  whereas  an  intu- 
bation tube 'is  ho  detriment  whatever.  The  first  case  wore  a 
tracheal  canula  of  the  usual  curved. form  .for, six  nionths,  without 
eveu: .  feeling  perfectly,  well.  He  was. easily  fatigued  and  would 
he  dawn -.on  his  bed  for  several  hours  a  day.  Three  weeks  after 
intubation  he  was  an  active  barber,  and  later  on  an  orderly  in 
the  wards,  fit  "for  fiiir  duty  and  has  ever  since  enjoyed  life  as 
much  as  ever,  his  health  in  every  way  being  perfect.  The  second 
.case  wore  the  ordinary  curved  tracheal  canul^  for  six  months, 
during  which  he^  was  feeble  and  in  poor  health.  Now,  after  two 
weeks  of  intubation  his  health  is  better  than  at  any  time,  and  he 
will  at  the  present  rate  soon  be  as  robust  as  ever.  In  these  con- 
siderations, the  fact  of  these  two  cases  being  typhoid  convales- 
cents, is  not  overlooked,  but  compared  to  the  hundreds  of  other 
tvphoid  convalescents  observed  in  the  hospital,  the  detrimental 
influence  of  the  canula  on  the  health  was  readily  noticed.  As  to 
danger  of  occlusion,  we  think  an  obstructed  intubation  tube  could 
be  coughed  up.     This  happened  once  in  case  Xo.  i.    Case  2  was 
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in  imminent  dang-er  of  death  from  occlusion  of  the  tracheal 
canula  (the  usual  curved  form)  hy  g;ranulations,  which  continued 
to  obstruct  after  the  tracheal  canula  had  been  removed  by  the 
nurse.  The  respiration  had  ceased  when  one  of  us  arrived  and 
removed  the  obstructing  granulations  which  hung  down  over  the 
trachea  in  the  wound  in  a  flap-like  valve,  which  allowed  expira- 
tion, but  shut  promptly  any  attempt  at  inspiration. 

DISCUSSION. 

Dr.  C.  W.  Richardson.  Washington. — Mr.  President.  I  was  much  in- 
terested in  the  Gases  reported.  It  is  a  thoroughly  interesting  subject. 
Perichondritis  is  one  of  the  unusual  complications  of  typhoid  fever.  Peri- 
chondrial  involvement  usually  seems  to  be  the  most  severe  type,  and  the 
few^  cases  which  I  have  seen  were  the  same  intense  form  as  described  by 
Drs.  Day  and  Jackson. 

I  have  nothing  to  suggest  in  the  matter  of  treatment.  The  treatment 
they  carried  out  seems  to  be  the  only  one  which  can  be  instituted.  One 
case  which  I  had,  died  after  I  had  gotten  it  to  where  a  good-sized  intuba- 
tion tube  could  be  introduced.  The  tube  was  coughed  out  one  day  and 
there  was  almost  immediate  stenosis,  and  before  the  patient  could  be 
tracheotomized  he  died. 

The  second  case  after  wearing  the  tube  six  months  in  perfect  comfort, 
went  home  and  I  have  not  heard  from  him  since.  The  treatment  was 
practically  the  same  as  in  those  of  Drs.  Day  and  Jackson  except  I  intro- 
duced the  intubation  tube  almost  as  soon  as  the  wound  healed.  I  did  not 
have  the  tracheotomy  tube  which  they  are  using  and  which  I  consider  a 
decided  advancement. 

The  resulting  improvement  must  be  greater  with  this  method  than  the 
early  introduction  of  the  intubation  tube.  I  cannot  see  that  the  ultimate 
result  is  one  promising  great  comfort  to  the  patient.  I  doubt  very  much 
if  we  can  ever  get  them  into  such  a  condition  so  that  we  can  displace  the 
intubation  tube  entirely.  Very  few  ever  get  over  the  dread  of  losing  the 
tube.  The  case,  of  which  I  spoke,  which  died,  constantly  feared  the  ac- 
cident happening  which  finally  ended  his  life. 

Dr.  E.  W.  D.w,  Pittsburgh. — I  believe  as  laryngologists  we  are  inclined 
to  shun  opening  the  larynx.  We  will  open  it  oftener  in  the  next  ten  years 
than  we  have  done  in  the  past.  We  have  groped  too  much  in  the  dark 
in  the  case  of  tumors  and  other  abnormalities,  and  I  believe  the  sooner 
we  abandon  this  mode  of  operative  procedure  and  open  the  larynx  and 
work  in  a  clear,  open  field  under  direct  inspection  the  better  it  will  be  for 
our  patients.  Thyrotomy  is  not  a  difficult  operation  and  not  one  which  is 
usually  very  risky.  The  great  point  in  these  cases  of  stenosis  is  the  after 
treatment.  If  you  have  not  time  to  stay  by  the  case  and  put  in  faithfully 
several  hours  a  week  for  several  months,  then  do  not  do  it  at  all,  for  it 
will  be  a  failure.  There  is  much  more  in  the  after  treatment  than  in  the 
surgical. 

Dr.  Chev.vlier  Jackson.  Pittsburgh. — In  closing  he  said  that  the  acci- 
dent spoken  of  by  Dr.   Richardson  was  the  very  thing  that   the  T-shaped 
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tube  was  devised  to  prevent.  It  held  the  laryngeal  lumen  widely  open 
till  healing  had  taken  place,  till  cicatricial  contraction  was  completed,  till 
a  permanent  lumen  lined  with  epithelium  had  resulted.  While  this  was 
going  on,  the  patient  was  perfectly  safe  because  of  the  maintenance  of 
the  opening  in  the  neck  till  the  result  just  mentioned  had  been  obtained, 
when  the  intubation  tube  was  inserted  to  allow  the  tracheotomy  wound 
to  close — only  about  a  half  of  a  square  inch  in  area  on  the  inner  tracheal 
surface.  At  this  time  there  will  be  no  danger  if  the  intubation  tube  be 
coughed  out,  because  the  inflammation  has  subsided,  and  there  is  no  edema 
or  swelling.  Whatever  might  be  anticipated  ultimately,  there  is  no  dysp- 
nea in  either  of  these  cases  upon  removal  of  the  tube,  as  many  instru- 
mental removals  in  both  these  cases  had  demonstrated.  As  mentioned  in 
the  paper,  case  one  had  the  tube  out  for  a  whole  month.  It  would  be  very 
different  if  the  intubation  tube  were  inserted  immediately  after  the  thy- 
rotomy.  For  a  month  at  least  the  unhealed  mucous  membrane  with  its 
attendant  inflammatory  phenomena  would  be  apt  to  cause  an  immediate 
dyspnea  from  stenosis,  should  the  tube  be  coughed  out. 


PAPER : 


A  CASE  OF  LABYRINTHINE  DISEASE,  WITH 
REMARKS. 


JOHN    K.   STERRETT,   M.D. 


The  case  about  to  be  related  is  of  interest  more  on  accotnit 
of  the  persistent  absence  of  grave  symptoms  than  to  anything 
unusual  in  regard  to  treatment  or  result. 

As  far  as  I  can  learn  the  chief  symptom  of  carious  or  trau- 
matic inflammation  of  the  labyrinth  is  vertigo,  with  or  without 
simultaneous  nystagmus.  (Lucae.) 

Case. — Miss   A .      Family    history    excellent.       Age     19 

years,  her  general  health  is,  and  has  been  always,  of  the  very  best, 
although  she  had  a  slight  attack  of  scarlatina  when  six  years 
of  age. 

Patient  states  positively  that  she  did  not  have  any  otitis  media 
until  three  years  after  her  attack  of  scarlatina  so  that  her  present 
ear  inflammation  is  of  ten  years'  standing.  The  discharge  during 
that  time  was  periodic,  intervals  of  one  and  two  years  sometimes 
intervening.  Her  first  attack  was  mild,  as  she  had  little  or  no 
pain.     Her  general  health  during  that  period  was  very  good. 

Two  years  ago  the  patient  commenced  her  last  attack  of  puru- 
lent discharge  from  the  right  ear,  it  being  the  one  diseased.     Six 
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months  after  I  removed  the  ossicles,  or  rather  their  remains,  as 
the  malleus  was  fully  half  necrosed. 

At  this  time,  which  is  now  about  eighteen  months  ago,  the 
ear  upon  examination  presented  the  ordinary  appearance  of  a 
long-standing  purulent  middle-ear  inflammation  with  about  half 
the  membrana  tympani  absent.  The  patient  had  no  pain,  dizzi- 
ness or  tinnitus,  nor  had  she  experienced  any  of  these  symptoms, 
and  her  reason  for  having  any  operation  done  was  on  account  of 
the  annoyance  of  the  rather  slight,  though  foul-smelling  discharge 
from  the  ear. 

The  operation  did  not  seem  to  aflfect  the  discharge  much,  al- 
though I  think  it  was  done  as  thoroughly  as  the  average,  a  gen- 
eral anesthetic  being  given.  The  foot  plate  of  the  stapes  was  not 
disturbed,  but  the  walls  of  the  middle  ear  were  carefully  curetted. 
No  dizziness  or  tinnitus  followed  the  operation.  Until  October 
of  last  year  the  patient  made  occasional  visits  to  my  office,  and  I 
removed  at  those  times  a  number  of  polypi,  but  could  never  detect 
any  necrosed  bone  in  the  ear.  While  out  of  the  city  Miss  A.  was 
seized  w-ith  a  throbbing  pain  in  her  ear,  during  the  last  of  October, 
1903.  This  pain  lasted  three  days  and  nights  and  the  physician 
whom  she  consulted  told  her  after  examining  the  ear  that  she  had 
taken  cold. 

Two  months  later  upon  her  return  to  the  city  she  came  to  my 
office,  and  I  removed  a  complete  bony  mold  of  one  of  the  semi- 
circular canals  which  I  found  lying  upon  the  floor  of  what  was 
the  -middle  ear.  Since  that  time  the  patient  has  had  no  more 
polypi,  and  the  discharge  has  ceased. 

During  all  this  time  the  hearing  distance  for  the  diseased  ear 
has  remained  about  the  same,  ordinary  conversation  being  heard 
at  three  feet  distance.  The  patient  states  she  hears  better  when 
everything  is  absokitely  quiet;  Bone  conduction,  while  dimin- 
ished, is  remarkably  good  for  the  forks. 

As  to  the  remarks  upon  this  case,  while  I  do  not  feel  ahle  to 
express  a  very  pronounced  opinion,  it  seems  to  me  that  this  case 
should  make  us  more  careful  in  regard  to  our  prognosis  and  treat- 
ment of  cases  of  chronic  suppurative  otitis  media,  as  I  have  al- 
ways been  led  to  believe  that  we  find"  a  train  of  symptoms  such 
as  vertigo,  nausea  and  vomiting,  unconsciousness"  and  profound 
deafness  in  all  or  nearly  all  cases  where  the  internal  ear  is  so 
much  aflfected  as  the  case  just  reported.' 

I  wish  again  to  emphasize  the  fact  that  this  case  has  had  ab- 
solutely no  vertigo  or  nausea  unless  pressure  is  made  over  the 
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region  of  the  canals   when  dizziness  is  very  marked  while  the 
pressure  continues. 

I  have  in  mind  three  other  cases  of  necrosis  of  the  internal 
ear  alone,  one  of  which  was  trephined  for  a  cerebellar  tumor,  one 
operated  upon  for  an  abscess  of  the  middle  fossa,  and  the  third 
for  mastoiditis  with  lateral  sinus  complication.  I  could  relate 
several  other  cases  which  have  come  under  my  own  observation, 
in  which  the  diagnosis  was  at  first  very  doubtful  although  appear- 
ing plain,  but  I  hope  these  few  will  have  helped  make  my  point 
so  plain  that  when  we  have  a  chronic  suppurative  otitis  media  of 
long  standing  we  will  take  into  consideration  the  extension  of  the 
disease  into  the  internal  ear  even  if  internal  ear  symptoms  are 
absent,  before  looking  for  trouble  within  the  skull  cavity. 

DISCUSSION'. 

Dr.  Ward,  of  Pittsburg. — Mr.  Chairman,  I  have  not  anything  to  say  on 
this  report.  A  few  minutes  ago  the  doctor  mentioned  to  me  the  name  of 
the  patient  who  presented  such  unusual  symptoms  and  I  recalled  at  once 
that  this  was  the  first  patient  whom  I  ever  intubated.  He  was  then  but  a 
small  child  two  or  three  years  of  age,  and  I  think  suffering  from  the  dis- 
ease which  Dr.  Richardson  described  a  few  minutes  ago.  He  made  a 
rapid  recovery  after  intubation. 

I  was  always  under  the  impression  that  any  disturbance  of  the  internal 
ear  was  attended  with  more  marked  symptoms  than  was  experienced  in 
this  case.  I  think  it  is  rather  remarkable  on  account  of  the  absence  of  any 
pronounced  symptoms. 

Dr.  W.  C.  Phillips,  New  York. — I  would  like  to  add  a  word  because 
I  have  seen  and  operated  on  many  cases  and  frequently  found  some 
portion  of  the  internal  ear  involved.  I  do  not  recall  that  it  is  at  all  un- 
usual to  find  such  involvement  in  patients  who  have  not  shown  vertigo 
and  other  symptoms  often  associated  with  such  involvement.  I  remember 
one  case  in  which  the  whole  internal  ear  was  affected  without  any  marked 
symptoms. 

Dr.  Rae,  New  York. — This  very  interesting  case  seems  to  me  to  admit 
of  an  explanation.  We  have  here  a  history  of  prolonged  suppuration,  at- 
tended with  caries,  and  finallj-  with  the  separation  of  a  large  sequestrum 
including  one  of  the  semicircular  canals.  Now,  had  the  gross  disarrange- 
ment in  the  labyrinth,  caused  by  occlusion  of  one  canal,  been  coincident  in 
point  of  time  with  the  separation  of  the  sequestrum,  it  is  evident  that  most 
pronounced  symptoms  would  have  resulted.  But  such  has  not  been  the 
case,  and  it  is  only  fair  to  conclude  that  the  occlusion  of  the  semicircular 
canal  had  long  preceded  the  separation  of  the  sequestrum ;  and  further, 
that  the  process  by  which  the  occlusion  was  effected,  was  a  very  gradual 
one,  admitting  of  a  complete  maintenance  of  equilibrium  in  the  labyrinth 
throughout. 

From   such   a  case  we   are  justified   in   concluding  that   a   sudden   dis- 
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turbance  of  intra-labyrinthine  pressure,  although  the  exciting  cause  may 
itself  be  comparatively  trifling,  will  be  attended  with  most  distressing 
symptoms,  while  such  a  grave,  gradual  change  as  that  described  by  Dr. 
Sterrett  may  be  noted  for  its  entire  lack  of  symptoms. 

Dr.  T.  P.  Berens,  New  York. — I  have  seen  several  of  these  cases  in 
which  there  has  been  a  disturbance.  Dr.  Rae's  reason.  I  think,  is  a  very 
good  one.  but  I  think  we  must  go  further  and  remember  that  when  the 
semicircular  canal  is  removed  we  get  no  vertigo.  If  it  is  only  injured  we 
get  marked  vertigo.  In  Dr.  Sterrett's  case  it  seems  it  was  practically  com- 
plete occlusion  of  the  semicircular  canal. 

Dr.  W.  S.  Bry.\nt,  New  York. — I  think  Dr.  Rae  is  right  because  this 
has  been  a  chronic  condition.  I  think  it  is  not  uncommon  to  have  con- 
siderable necrosis  with  exfoliation  of  the  bone  without  destruction  of  the 
adjacent  part.  We  can  lose  the  cochlea  and  still  have  the  semicircular 
canals,  and  vice  versa. 

Dr.  J.  K.  Sterrett. — I  did  not  mean  the  case  to  be  anything  unusual, 
but  lasting  that  length  of  time  it  seems  to  me  there  should  have  been  some 
tinnitus,  where  there  was  no  tinnitus  and  no  vertigo.  Also  that  the  case 
should  be  a  lesson  both  in  diagnosis  and  prognosis,  as  well  as  in  preventing 
errors  of  treatment. 
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MEETING    OF    THE    WESTERN    SECTION,    HELD    AT 
SAN  FRANCISCO,  FEB.  26-27,  1904. 


PAPER 


DEMONSTRATION     OF     CASES     OPER.\TED     UPON 

FOR    EMPYE^IA     OF    THE     FRONTAL     SINUS, 

MANILLARY     SINUS,     ETHMOID     CELLS 

AND    THE    SPENOIDAL    SINUS. 


REDMOND     PAYNE,      M.D. 


Accessory  sinus  disease  has  been  quite  thoroughly  investi- 
gated during  the  last  few  years  and  so  much  has  been  said  and 
written  on  the  subject  that  it  might  occur  to  some  of  us  that  it 
was  a  threadbare  subject.  The  more  I  have  to  do  with  these 
cases,  however,  the  more  I  am  convinced  that  a  very  large  num- 
ber of  us  are  passing  over  many  of  them  without  discovering 
the  disease  and  many  more  of  us  have  no  settled  method  by  which 
these  cases  can  be  satisfactorily  managed.  As  this  field  is  being 
given  closer  attention  we  are  finding  the  cause  of  large  numbers 
of  severe  recurring  headaches,  facial  neuralgias,  and  even  the 
frightful  ticdouloureux  that  have  run  the  gauntlet  of  every 
variety  of  specialist  even  to  having  the  gasserian  ganglion  re- 
sected without  relief.  The  repeated  epidemics  of  violent  forms 
of  influenza,  a  disease  spending  a  large  part  of  its  fury  upon 
the  upper  air  passages,  has  produced  a  great  number  of  acces- 
sor}^ sinus  diseases,  a  fact  which  stands  out  strongly  in  taking 
the  histories  of  them.  There  is  undoubtedly  a  large  number  of 
migraines,  sick  headaches,  etc.,  due  to  eye  strain.  There  yet  re- 
mains a  large  percentage  of  cases  not  relieved  b\'  attention  to 
the  eyes  and  it  is  then  usually  our  practice  to  look  to  some  gen- 
eral cause.  I  believe,  however,  that  before  curetting  a  uterus 
or  suspecting  a  uric  acid  cause,  the  nasal  chambers  should  be 
carefully  explored  for  evidences  of  pressure  or  faulty  ventilation 
of  the  attic  of  the  nose,  especially  the  middle  meatus  and  su- 
perior meatus,  into  which  all  these  accessor}-  sinuses  have  their 
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opening's,  and  thronqli  which  tlie  ]')roper  ventilation  and  reiiula- 
tion  of  air  pressure  witliin  iheni  is  hrou.Ljht  ahout.  Tlu'  head- 
ache of  acute  rhinitis  is  most  frecjuently  chie  to  simjjle  closure 
of  these  opening's  hv  swelling;  of  the  mucous  niembrane  without 
extension  of  the  intlanimatinn  into  the  sinuses,  just  as  occurs 
in  acute  stenosis  of  the  Eustachian  tube,  causing"  earache  without 
any  inflammatory  condition  being  present  in  the  middle  ear.  I 
think  there  are  large  nunil)ers  of  chronic  head  ])ain  due  to  faulty 
ventilation  of  these  sinuses  produced  by  chronic  thickening:  of  the 
mucous  membrane  about  the  ostiae,  and  hypertrophies  of  the 
neig'hboring:  structures.  Following"  upon  these  simple  nasal  con- 
ditions in  their  influence  upon  the  accessory  sinuses,  come  the 
extension  of  inflammation  into  them,  producing;  the  acute  and 
chronic  catarrhal,  and  acute  and  chronic  suppurative  sinusitis. 

^^"e  are  all  familiar  with  the  subsidence  and  cure  of  the  acute 
catarrhal  sinusitis  by  hot  applications  to  the  face,  warm  alkaline 
nasal  douches,  and  appropriate  g'eneral  treatment — also  with  the 
rapid  general  subsidence  of  acute  suppurative  sinusitis,  when  the 
pus  is  evacuating'  through  the  nasal  frontal  canal  or  otherwise, 
when  they  go  on  to  rapid  and  complete  cure  by  the  use  of 
simple  irrigation — but  how  about  the  chronic  suppurative  si- 
nuses, without  exception  full  of  polypi,  pyogenic  granulation  tis- 
sue, fibrous  bands  and  necrotic  walls.  This  is  the  class  of  case 
I  have  to  demonstrate  to  you  to-night,  my  object  being  to  cal! 
attention  to  the  impossibility  of  cure  following  anything  but 
an  operation  radical  enough  to  empty  the  sinus  of  all  diseased 
tissue  and  provide  permanent  drainage,  and  ventilation,  if  not  the 
obliteration  of  the  sinus. 

The  selection  of  that  radical  operation  nuist  be  varied  ac- 
cording to  the  merits  of  the  case.  The  Kiflmt  operation  on  the 
frontal  sinus  is  really  the  only  one  that  will  suffice  in  a  certain 
class  of  cases  and  the  deformity  must  be  great  as  is  seen  in 
this  case. 

Case  No.  I — an  old  case,  with  foul  ofl:'ensive  discharge- — sinus 
walls  extensively  necrotic — several  large  diverticul?e  running  up 
into  the  frontal  bone — the  whole  frontal  bone  in  a  state  of  rare- 
fying osteitis  requiring  that  the  scalp  be  lifted  and  the  whole 
anterior  plate  of  the  frontal  heme  taken  away — the  ethmoid  cells 
necrotic  and  full  of  polypi  had  to  be  obliterated.  The  require- 
ments of  the  case  necessitate  a  tremendous  amount  of  mutilation 
if  one  is  to  cure  his  patient. 
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Case  No.  II- — a  most  severe  one,  yet  not  requiring  so 
much  mutilation.  This  was  a  case  of  closed  empyema  of  all 
the  accessor)-  sinuses, — an  old  case  with  terrific  sick  headaches 
and  the  whole  face  in  more  or  less  pain  most  of  the  time,  the  end 
of  the  nose  chronically  enlarged  to  four  times  its  size, — some 
edema  of  the  internal  canthus  of  the  right  eye  and  upper  lid- 
both  frontal,  both  maxillary — the  ethmoids  and  sphenoid  on  the 
right  side  were  opened  and  cleaned  out  by  successive  opera- 
tions— none  of  them  mutilating — with  excellent  results.  From 
one  frontal  sinus  this  mucous  cyst  was  taken,  from  one  antrum 
this  mass  of  polypi  and  granulation  tissue  was  taken — practic- 
ally the  same  came  from  the  other  sinuses  but  was  not  saved. 

Our  next  case.  Xo.  Ill — one  of  empyema  of  the  frontal  sinus. 
3  or  4  years'  duration — terrific  headaches,  etc.,  required  a  radical 
operation  with  but  little  if  any  mutilation.  The  anterior  end 
of  the  middle  turbinate  was  taken  away  and  a  large  opening 
made  into  the  floor  of  the  sinus  under  the  eyebrows,  through 
which  I  was  enabled  to  thoroughly  empty  the  sinus  and  nasal 
frontal  canal  of  polypi  and  granulation  tissue,  as  most  of  the 
diseased  tissue  was  found  in  the  infundibulum  and  nasal  frontal 
canal.  I  believe  this  case  will  make  a  good  recovery  because 
it  can  be  kept  open  well  by  intranasal  curettement  of  the  nasal 
frontal  canal   from  time  to  time. 

This  fourth  case,  an  empyema  of  the  left  antrum,  an  old 
case  2  years'  duration,  had  been  operated  through  the  alveolus 
a  year  ago  and  curetted.  I  did  the  Caldwell-Luc  operation,  viz : 
— a  large  opening  through  the  canine  fossa  through  which  any 
part  of  the  antrum  could  be  inspected,  a  large  quantity  of  polypi 
and  granulation  tissue  was  removed  and  ever\-  part  of  the  an- 
tral wall  carefully  inspected,  a  large  opening  was  made  in  the 
nasal  wall  of  the  antrum  through  the  inferior  meatus  after  the 
removal  of  the  anterior  half  of  the  anterior  turbinate.  The  nor- 
mal ostium  was  also  enlarged,  the  canine  fossa  opening  was 
closed  at  once  and  dressings  carried  on  through  the  nasal  open- 
ing. The  case  is  doing  well  and  I  believe  will  make  a  good 
recovery. 

In  this  fifth  case,  an  old  empyema  of  the  right  antrum  which 
had  already  been  operated  upon  through  the  alveolus  and  curet- 
ted, I  made  the  Caldwell-Luc  operation,  as  in  the  last  case. 
Preliminary  to  this,  however,  the  posterior  ethmoid  cells  on  this 
side  were  broken  down  becavise  of  the  pus  discharge  from  that 
region.     This  was  readilv  done  without  the  removal  of  the  mid- 


388   .■l»icrica)i  Laryngological,  Rliiitological  and  Otological  Society. 

die  turbinate  as  it  was  thin  and  somewhat  atrophic.  In  the  opera- 
tion upon  the  antrum  I  found  the  walls  so  necrotic  and  the  pus 
so  foul  that  I  did  not  close  the  canine  fossa  wound  at  once,  pre- 
ferring in  this  case  to  wait  until  a  healthy  condition  of  the  an- 
trum is  established,  when  it  can  be  done  and  the  dressings  car- 
ried on  through  the  nasal  opening  in  the  inferior  meatus  as  in 
the  last  case. 

This  sixth  case  was  one  of  suppurative  ethmoiditis  on  the 
right  side  with  numbers  of  polypi  and  a  very  edematous  middle 
turbinate — an  old  case  of  asthma  with  very  severe  frontal  and 
occipital  headaches.  x\fter  the  removal  of  the  middle  turbinate 
and  the  polypi,  both  the  anterior  and  posterior  ethmoid  cells 
were  broken  down  freely.  The  frontal  headaches  disappeared 
and  the  asthma  was  much  improved.  There  remained,  however, 
severe  attacks  of  occipital  headaches  and  upon  exploring  the 
sphenoidal  wall  with  a  probe  I  was  enabled  to  discover  the 
ostium  of  the  sphenoidal  sinus  from  which  quite  a  quantity  of 
pus  escaped.  Its  anterior  wall  was  broken  down  freely  with 
a  Myles"  forceps  and  curette  with  complete  relief  to  the  occipital 
pain.  The  sinus  was  greatly  curetted  with  a  dull  curette,  care 
being  taken  to  handle  both  superior  and  internal  wall  ver\-  care- 
fully to  avoid  the  cribriform  plate.  No  polypi  were  found  with- 
in the  sinus,  small  granulations  coming  away  with  the  curette, 
and  as  you  see  even  now  one  can  inspect  and  explore  the  sinus 
very  thoroughly.  Now,  these  cases  represent  a  sample  of  chronic 
suppurative  disease  of  each  of  the  sinuses,  in  some  cases  one 
sinus  alone,  in  others  one  or  two  in  combination,  and  in  still 
others  all  combined.  There  are  many  cases  where  mutilation  is 
unadvisable  if  one  is  to  cure  his  patient.  It  seems  to  me,  how- 
ever, they  are  rare.  I  am  impressed  in  the  management  of 
chronic  disease  of  the  frontal  sinus  as  in  managing  that  of  the 
antrum,  one  has  two  objects  in  view,  an  opening  sufficiently 
large  to  enable  one  to  reach  every  part  of  the  sinus  and  ex- 
plore it  thoroughly ;  second,  an  opening  into  the  nasal  cavity 
that  will  provide  permanent  drainage.  As  for  the  frontal  sinus 
(Jansen's  method),  the  opening  into  the  floor  under  the  eyebrow 
if  made  one-half  inch  long  up  and  down  enables  one  to  see  the 
cavity  ver\'  satisfactorily,  as  well  as  reach  the  infundibulum. 
This  is  also  true  of  an  operation  in  front. 

If  at  the  same  time  one  operates  through  the  nose  and  with 
curette  and  Myles  forceps  makes  the  nasofrontal  canal  very 
large  and  this  is  kept  open  with  a  small  silver  drainage  tube  a 
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good  result  is  secured  by  simple  irrigation.  The  same  princi- 
ples are  involved  in  managing  the  antrum  of  Highmore  in  the 
Caldwell-Luc  operation,  viz. :  the  canine  fossa  opening  must  be 
large  enough  to  enable  one  to  explore  ever\-  recess  of  the  antrum 
and  empty  it  thoroughly  and  completely ;  then  the  wound  can,  as 
a  rule,  be  closed  immediately,  for  one  has  ready  access  to  the 
antrum  through  the  opening  in  the  inferior  meatus.  This 
wound  must  also  be  large  enough  to  admit  the  little  finger  to 
enable  one  to  pack  the  ca\ity  readily  and  allow  a  free  exit  to 
secretions  later.  Empyema  of  both  these  sinuses,  viz..  the  frontal 
sinus  and  antrum,  is  frequently  complicated  by  suppuration  in 
the  ethmoid  cells  or  sphenoidal  antrum  and  sometimes  depends 
upon  this  source  of  infection;  accordingly,  careful  search  should 
be  made  for  suppurative  ethmoiditis,  and  if  present,  the  middle 
turbinate  should  be  removed  and  the  posterior  ethmoid  cells 
obliterated.  Up  to  this  time  I  have  succeeded  in  reaching  all  the 
cells  involved  satisfactorily  by  the  combined  external  and  intra- 
nasal operations  and,  with  the  exception  noted,  have  not  had  to 
resort  to  the  excessive  mutilating  methods. 

Luc  makes  the  statement  that  since  adopting  the  operation 
bearing  his  own  with  that  of  Caldwell's  name,  he  has  met  with 
no  case  of  antral  disease,  however  chronic,  that  did  not  heal 
within  4  or  6  weeks.  My  cases,  however,  have  run  along  from 
2  to  4  months  and  have  depended  considerably  upon  whether 
the  sinus  filled  up  with  healthy  granulation  tissue  and  was  thus 
obliterated,  which  was  a  slow  process,  or  whether,  as  has  oc- 
curred in  some  cases,  there  seemed  to  be  a  new  lining  formed 
in  the  cavity,  that  is.  it  would  get  perfectly  dry  and  clean  and 
not  become  obliterated. 

Now  come  some  points  to  be  considered  that  apply  to  chronic 
suppuration  of  all  these  sinuses. 

How  old  must  a  chronic  case  be  to  have  developed  such 
extensive  degenerative  changes  within  the  sinuses  that  make  it 
absolutely  necessary  to  select  one  of  the  radical  operations  ? 

Second. — Granted  that  we  have  determined  that  the  case  is 
chronic  to  demand  a  radical  operation — what  points  in  the  case 
are  to  determine  the  selection  of  that  radical  operation,  whether 
it  is  to  be  a  Jansen,  a  Killian.  or  a  Kuhnt  upon  the  frontal  sinus, 
a  Lathrop  or  a  Caldwell-Luc  operation  upon  the  antrum,  or 
simply  opening  and  syringing?  for  the  mildest  as  well  as  the 
most  radical  of  methods  have  been   successful  in  certain  cases. 

Another  question  that  comes  to  us,  we  operate  upon  a  seem- 
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ingly  acute  case  which  goes  on  discharging  for  months  and 
months  and  finally  comes  to  a  radical  operation  before  a  cure  can 
be  efifected.  It  is  to  be  presumed  that  many  of  these  are  latent 
empyemas  simply  lighted  up  into  an  acute  attack  for  the  tirst 
time,  still  how  are  we  to  determine  these  facts  before  operation? 
There  are  some  investigations  being  carried  on  at  present  so 
far  as  chronic  otitis  media  is  concerned  by  which  the  pus  is 
examined  bacteriologically  and  the  centrifugal  test  used  to  pre- 
cipitate evidences  of  necrotic  bone  which  would  seem  to  give 
us  a  fuller  knowledge  of  what  is  going  on  in  the  middle  ear.  It 
would  appear  that  along  the  same  line  of  investigation  by  more 
careful  study  of  the  pus  discharged  from  these  sinuses  in  these 
cases  we  ma}'  be  able  to  determine  with  greater  accuracy  the 
nature  of  their  contents. 


PAPER 
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Halle.  Germany,  is  located  one  hundred  miles  Southeast  of 
Berlin.  It  has  a  population  of  about  one  hundred  and  sixty 
thousand.  Is  the  seat  of  a  University,  a  Royal  hospital  and  clinic, 
and  is  the  home  of  the  famous  ear  specialist,  Prof.  Schwar(ze. 
I  need  not  inform  you  that  Prof.  Schwartze  was  one  of  the  first 
to  enter  the  field  of  advanced  operative  ear  work,  and  that  many 
of  the  aural  surgeons,  who  are  to-day  in  the  front  rank,  were 
in  their  early  careers  the  pupils  of  Schwartze. 

These  days  Prof.  Schwartze  is  not  doing  nuich  active  clini- 
cal work.  The  work  of  his  clinic,  however,  is  well  sustained  in 
the  person  of  Prof.  Grunert,  who  has  been  associated  with  Prof. 
Schwartze  as  his  first  assistant  for  a  long  time. 

The  student  who  seeks  ear  work  in  the  Schwartze  clinic  will 
have  to  do  with  Prof.  Grunert.  His  class  of  personal  instruc- 
tion numbers  one  man,  occasionally  tw^o,  and  continues  for  one 
month.  During  this  time,  he  keeps  you  constantly  at  his  side, 
working  in  the  anatomical  laboratory  in  the  early  morning,  fol- 
lowed by  technifjue  in  the  examination  and  treatment  of  patients 
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in  the  clinic  and  hospital  wards,  and  later  assisting-  at  general 
anesthetic  cases  in  the  operating  room.  The  student  devotes  his 
time  to  anatomical  work  in  the  afternoons. 

The  Professor  is  a  hig  energetic  fellow,  having  many  of  the 
characteristics  of  the  typical  German  Professor.  He  is  quick  to 
think  and  act  and  demands  the  same  of  his  students.  When  the 
student  does  not  come  promptly  to  time,  he  appears  not  only  to 
be  disgusted,  but  also  deeply  hurt,  as  he  walks  rapidly  about  the 
room,  throwing  his  arms  wildly  about  his  head,  and  in  all  re- 
spects gives  the  impression  that  his  discovery  of  neglect  in  your 
early  training  has  convulsed  him  with  pain  and  sorrow.  This 
sort  of  a  circus  does  not  tend  to  steady  the  hand  of  a  timid 
student  who  is  trying  to  bougie  a  strictured  Eustachian  tube. 

In  the  Schwartze  clinic,  all  cases  of  persistent  and  profuse 
aural  discharge  come  to  operation.  The  total  mastoid,  other- 
wise known  as  the  radical  Schwartze-Stacke,  being  the  opera- 
tion of  election. 

The  simple  Stacke  operation,  in  which  the  antrum  is  opened 
from  the  auditory  canal,  is  selected.  (  I  )  When  the  lateral  sinus 
is  displaced  very  far  forward.  (2)  \\'hen  the  antrum  is  very 
deep  and  small  (as  in  some  sclerosed  mastoids),  and  difficult  to 
find  within  reasonable  limits.  (3)  \Mien  the  disease  is  limited 
to  the  attic  and  ossicles,  without  history  of  mastoid  infection  and 
where  the  probe  shows  that  the  caries  is  limited  in  extent,  an 
ossiculectomy,  together  with  thorough  curettement  of  the  mid- 
dle ear,  is  often  done  as  a  tentative  measure.  A  general  anes- 
thetic is  given  for  this  operation,  which,  when  done  properly, 
is  by  no  means  an  easy  one.  Hemorrhage  is  controlled  by  gauze 
strips.     Adrenalin  is  not  used. 

Professor  Grunert  considers  the  chisel  the  best  instrument 
for  the  removal  of  bone  in  mastoid  operations,  and  declares  that 
those  who  advocate  other  methods  do  not  know  how  to  use  the 
chisel. 

He  is  a  very  radical  operator.  Having  had  years  of  ex- 
tensive clinical  experience,  he  has  accjuired  the  skill  and  touch 
of  a  Michael  Angelo  in  the  use  of  the  chisel,  and  works  in  the 
region  of  the  Aqueductus  Fallopii.  jugular  bulb  and  cranial  con- 
tents with  the  composure  and  daring  of  a  Spanish  bull-fighter. 
It  is  not  uncommon  for  him  to  remove  the  entire  bony  cover- 
ing of  the  facial  nerve,  and  exposure  of  the  posterior  semi-circu- 
lar canal  is  of  frequent  occurrence. 

In  mastoiditis,  associated  with  acute  suppurative  otitis  media. 
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the  antrum  is  first  exposed  by  a  typical  opening  of  the  mastoid 
process  after  Schwartze.  followed,  as  a  rule,  by  the  removal  of 
the  entire  mastoid  process,  including  the  tip. 

The  total  or  radical  mastoid  operation,  having  for  its  object 
the  converting  of  the  mastoid  cavity,  middle  ear  and  external 
auditory  canal  into  one  common  cavity,  is  generally  begun  in  the 
typical  manner  advocated  by  Schwartze.  Another  method  of 
performing  the  radical  operation,  consists  in  at  once  chiseling 
away  the  roof  and  the  posterior  wall  of  the  auditor)-  canal,  as 
if  to  enlarge  the  canal  backward.  In  this  way,  the  antrum  is 
reached  at  about  the  middle  of  the  bony  wall  of  the  canal. 
Stacke's  method,  in  which  the  antrum  is  opened  from  the  audi- 
tory canal,  is  sometimes  followed. 

In  doing  the  total  operation,  Grunert  is  always  particular  to 
expose  the  cellular  structure,  of  w^hich  the  root  of  the  zygoma 
is  formed.  In  doing  his  operation,  Grunert  insists  that  all  parts 
of  the  resulting  common  cavity  must  be  clearly  in  view  and 
easily  accessible  from  Nvithout. 

In  order  to  attain  this  condition,  he  does  not  hesitate  to  level 
the  lower  portion  of  the  posterior  wall,  and  so-called  facial  spur, 
to  the  very  limit.  If  the  floor  of  the  auditory  canal  obstructs,  he 
promptly  removes  it  in  order  to  expose  the  "cellar"  of  the  tym- 
panum. 

Plastic  operations  on  the  auditory  canal  are  made  from  the 
posterior  membranous  wall,  after  the  methods  of  Pause  and 
Korner. 

Primary  suture  is  seldom  followed  and  skin-grafting  has  been 
unsuccessful  in  this  clinic.  Excessive  growth  of  granulations 
and  adhesions  are  prevented  by  cauterization  with  nitrate  of 
silver  and  tamponade. 

The  general  management  of  the  operative  patients  before 
and  after  operation  in  this  clinic,  is  in  marked  contrast  to  what 
we  observe  in,  for  instance,  the  New  York  Eye  and  Ear  Infinnary. 
In  the  latter  institution  great  stress  is  laid  upon  a  thorough  prepa- 
ration of  the  field  of  operation,  and  surgical  asepsis  is  closely  ad- 
hered to  throughout  the  treatment  of  the  case. 

jMcKernon's  practice,  for  example,  of  cleansing  the  operative 
field,  before  dressing  with  a  hot  saline  solution,  followed  by  alco- 
hol, and  the  separate  gauze  packing  of  exposed  areas  of  dura  in 
order  to  preserve  them  more  safely  from  the  possibility  of  in- 
fection, together  with  his  practice  of  rendering  the  first  dressing 
painless  by  inserting  a  sterile  perforated  piece  of  rubber  tissue  into 
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the  bone  cavity  before  applying  the  gauze  dressings,  are  niceties 
in  the  way  of  detail,  that  I  did  not  observe  in  any  foreign  ear 
clinic  I  visited. 

In  Halle  it  is  a  common  practice  for  the  patient  to  get  upon 
the  operating  table  without  having  had  any  previous  prepara- 
tion. The  washing  and  shaving  process  being  carried  out  in  a 
ver\'  deliberate  manner  after  the  patient  is  in  narcosis. 

In  two  cases,  in  which  the  total  mastoid  was  done  for  the  cure 
of  chronic  suppurative  disease,  the  dura  being  exposed  in  both 
instances,  the  patients  had  all  their  clothes  on,  including  heavy 
boots,  and  three  hours  afterwards,  marched  from  the  clinic  to 
their  homes. 

Notwithstanding  the  apparent  indifference  as  to  the  length 
of  narcosis,  comfort  of  the  patient,  and  what  seemed  to  me  to  be 
septic  methods  during  the  operation  and  after  treatment.  Grun- 
ert's  per  cent,  of  cures  compares  favorably  with  that  of  other 
operators. 

In  his  operation  he  is  very  complete,  lays  everything  wide 
open,  removing  all  diseased  bone  from  the  middle  ear.  and  the 
adjacent  pneumatic  spaces,  consequently  secondary  operations 
are  rarely  necessary,  and  the  danger  of  intracranial  complications 
reduced  to  a  minimum. 

It  is  not  within  the  scope  of  these  brief  notes  to  attempt  more 
than  an  outline  of  a  few  general  impressions.  Details  in  regard 
to  diagnostic  methods  and  therapeutic  agents  may  rest  until  some 
future  time. 

As  germane  to  the  subject  of  diagnosis,  I  would,  however,  like 
to  call  your  attention  to  a  sign  of  chronic  serous  exudative  mid- 
dle ear  catarrh,  on  which  Prof.  Grunert  lays  much  stress,  and 
one  I  have  never  seen  mentioned  in  the  text-books,  viz. :  A  cir- 
cumscribed injection  of  blood-vessels  along  the  inferior  periphery 
of  the  drum  head ;  that  is.  a  state  of  stasis  of  these  vessels  due  to 
the  downward  pressure  of  the  exudation.  It  sometimes  requires 
a  magnif^-ing  glass  of  moderate  power  to  clearly  see  this  little 
localized  network  of  congested  vessels,  but.  when  seen,  it  is  a 
pretty  sure  indication  that  you  have  to  deal  with  a  chronic  exu- 
dative catarrh. 

In  cases  of  chronic  suppuration  of  the  middle  ear.  a  differen- 
tial diagnosis  between  cases  with  bone  and  those  without  bone 
involvement  is  made  by  washing  out  the  middle  ear  with  sterile 
warm  water  through  Eustachian  tube.     The  sediment  being  ex- 
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amined  microscopically  for  bone  dust,  cholcskTin,  and  cholcsteo- 
toma  cells. 

Flushing-  the  middle  ear  by  way  of  the  tube,  with  normal  salt 
solution,  is  a  routine  method  of  cleansinj^  in  chronic  suppurative 
cases. 

Dr.  Luc,  of  I'aris,  was  one  of  the  most  able  and  cliarminq 
^s:entlemen  it  was  my  good  fortune  to  meet.  Located  near  the 
Latin  Ouartier,  he  has  a  model  private  hospital  and  clinic,  and 
it  is  here  he  works  out  his  various  original  methods  for  the  radi- 
cal treatment  of  chronic  suppuration  of  the  accessorv  cavities  of 
the  nose. 

Dr.  Luc  considers  it  inadvisable  to  adopt  the  radical  opera- 
tion in  any  case  of  chronic  abscess  of  the  antrum  of  Highmore, 
without  having  previously  attempted  to  cure  it  by  washings  of  the 
diseased  cavity,  after  a  puncture  has  been  made  in  the  inferior 
meatus  of  the  nose. 

Luc's  radical  operation  for  chronic  suppuration,  has  for  its 
object  the  converting  of  the.  maxillary  sinus  into  a  sort  of- lateral 
prolongation  of  the  corresponding  nasal  fossa,  by  resection  of  the 
wall  between  the  two.  In  doing  this,  he  emphasizes  the  fact  that 
the  antro-nasal  communication  must  l)e  a  large  and  permanent 
one,  whereas  the  antro-buccal  one  is  only  to  last  just  as  long  as  it 
is  necessary  for  the  ckansing  and  curetting  of  the  sinusal  cavitv. 

I  was  fortunate  in  seeing  Dr.  Luc  demonstrate  the  use  of 
his  flat  forceps  for  the  destruction -of  the  ethmoidal-  cells  and  the 
rapid  cure  of  nasal  polypi.  The  blades  of  his  forceps,  of  which 
he  has  four  models,  are  large  enough  to  sei-ze  much  at  a  time,  and 
flat  enough  to  be  easily  thrust  into  the  deepest  and  narrowest  re- 
cesses of  the  middle  .meatus.  One  or  the  other  of  these  is  to  be 
used  according  to  the  spaciousness  of  the  nasal  cavity  and  to  the 
dimension  of  the  piece  of  tissue  to  be  extracted. 

If  the  nasal  fossa  is  filled  with  abundant  and  j)eilunculated 
myxoms,  the  first  task  is  to  remove  the  greatest  number  of  them 
by  means  of  the  cold  wire  snare,  until  the  middle  tnrbinal  be- 
comes apparent.  The  middle  turbinal  is  then  attacked  with  the 
largest  possible  type  of  flat  forceps,  whose  blades  are  ke])t,  dur- 
ing its  introduction,  sufficiently  open  to  enable  them  to  pass  along 
each  side  of  the  tube  and  to  be  pushed  as  far  as  the  insertion  of 
the  latter.  The  blades  of  the  forceps  are  now  strongly  jiressed 
against  one  another,  squeezing  bone,  mucosa  and  mvxoms.  then 
tearing  them  off  with  a  rapid  twisting  movement.  After  the 
niiddle  turbinal  has  been   removed,  an\-   mvxomatous  mass,  anv 
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brittle  bone  trabeculae  met  by  the  forceps  are  to  be  seized  till  the 
instrument  finds  no  other  resistance  than  that  of  the  bony  walls 
limiting  the  nasal  cavity. 

In  his  radical  surgical  treatment  of  frontal  and  antral  em- 
pyema, this  method  of  intranasal  curetting  of  the  ethmoid  cells 
is  applied  as  a  preliminary  step. 

In  cases  of  uncomplicated  sphenoidal  sinus  disease  he  opens 
the  sinus  with  his  forceps  by  way  of  the  nose.  If  there  is  a 
complicating  antral  empyema,  he  considers,  as  does  Jansen.  of 
Berlin,  that  the  maxillary  route,  after  a  large  resection  of  an- 
terior and  internal  walls,  is  the  most  direct  and  the  simplest  to 
reach  the  sphenoidal  cavity. 

Dr.  Jansen,  of  Berlin,  is  a  mild-mannered,  dignified  little  man. 
In  operating  for  accessory  sinus  disease,  his  work  is  exceedingly 
bold  and  radical.  His  route  to  the  posterior  ethmoidal  cells  and 
sphenoidal  sinus,  is  almost  invariably  by  the  maxillar}-  antrvun. 

In  operating  for  chronic  maxillary  sinus  disease,  he  first  re- 
moves with  the  chisel  the  anterior  wall  of  the  sinus,  and  then 
as  much  of  the  nasal  wall  as  possible,  leaving  the  nasal  mem- 
brane intact  as  a  flap,  the  corners  of  which  he  sutures  to  the  su- 
perior margin  of  the  sinus,  in  the  region  of  the  first  molar. 

This  daring  operator  makes  use  of  the  burr  drill  ver\-  ex- 
tensively in  smoothing  bony  walls,  in  mastoid  work,  and  also  in 
smoothing  partitions  and  exploring  the  angles  of  the  accessory 
sinuses.     His  results  show  little  pus  but  extensive  deformity. 

The  Berlin  Anatomical  Institute  affords  every  facility  for  do- 
ing anatomical  work,  and  if  you  are  interested  in  the  anatomy 
of  the  head,  the  ever  genial  and  able  Dr.  Kopsch  will  give  you 
a  mile-a-minute  run  for  your  money. 

Prof.  Adam  Politzer.  the  "Grand  Old  !\lan,"  of  the  otologi- 
cal  world,  is  still  actively  at  work  in  his  Menna  cliniC;  but  in 
two  years  will  have  reached  the  age  limit,  when  he  will  be  re- 
tired from  active  hospital  service. 

His  clinic  is,  as  it  has  always  been,  a  very  large  one  and 
very  popular  with  the  American  physicians.  Radical  mastoid 
operations  are  done  by  the  gross :  the  operating  technique  being 
essentially  the  same  as  that  followed  in  the  German  clinics.  When 
the  dura  or  sinus  has  not  been  exposed,  it  is  the  custom  to  close 
the  posterior  wound  with  small  metallic  clamps,  rather  than  with 
sutures.  The  clamps  are  quickly  applied,  approximate  the  skin, 
edged  accurately  and  are  easily  removed. 

Skin  grafting  in  radical  mastoid  cases  is  carried  out  in  the 
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following  manner:  Grafts  of  about  one-lialf  inch  square  are  re- 
moved from  the  biceps  portion  of  the  patient's  arm,  by  means 
of  a  knife,  havings  a  wide,  flat  surface.  During"  the  cutting  of  the 
skin,  the  knife  is  kept  wet  with  normal  salt  solution. 

The  graft  is  transferred  from  surface  of  knife  to  the  bulbous 
end  of  a  small  glass  tube,  the  bulb  end  of  the  tube  being  per- 
forated with  several  small  holes;  a  rubber  tube  connected  with  a 
small  air  bag  is  attached  to  the  other  end  of  the  tube.  The  graft 
resting  on  the  perforated  bulbous  end  of  the  tube  is  then  placed 
in  contact  with  the  denuded  surface  and  liberated  from  the  tube 
by  an  air  blast  from  the  rubber  bag.  The  graft  is  held  in  place 
by  several  small  pieces  of  plain  gauze. 

The  treatment  of  a  case  of  acute  suppurative  otitis  media, 
with  bi-daily  normal  salt  solution  flushing  of  the  middle  ear  by 
way  of  the  Eustachian  tube,  was  of  especial  interest.  The  irriga- 
tions were  commenced  immediately  after  incision  of  the  drum- 
head, and  were  followed  in  this  case,  which,  by  the  way,  was  the 
first  case  in  which  this  method  had  been  followed  in  this  clinic, 
by  complete  recovery  in  ten  days. 

Hard  rubber  Eustachian  catheters  are  used  to  the  exclusion 
of  all  other  kinds  in  this  clinic,  whereas,  in  Halle  and  other  Ger- 
man clinics,  metal  catheters  are  used. 

Urbantschitisch  uses  celluloid  Eustachian  bougies.  Lacquered 
silk  bougies  are  preferred  in  Politzer's  clinic,  the  celluloid  bou- 
gies being  regarded  as  unsafe  in  that  the  material  is  too  unyield- 
ing, becomes  brittle  with  age,  and  offers  a  possibility  of  the  break- 
ing of  the  bougie  in  situ. 

In  Chiari's  clinic,  accessory  sinus  cases  are  persistently  treat- 
ed for  a  length  of  time  by  irrigations  through  the  natural  open- 
ings, while  in  Hajek's  clinic,  such  cases  are  usually  promptly 
subjected  to  the  radical  operation. 

In  work  concerning  the  ear  and  accessory  sinuses,  I  return  im- 
pressed with  the  value  of  the  radical  mastoid  operation  as  a  means 
of  curing  chronic  suppurative  disease  of  the  middle  ear.  Also 
with  the  importance  of  careful  investigation  and  treatment  of  ac- 
cessory cavities  in  all  cases  of  purulent  nasal  discharge,  and  fin- 
ally, as  the  result  of  anatomical  studies  and  observation  of  the 
work  of  master  hands  in  the  fields  of  otology  and  rhinology,  I 
am  impressed  that  the  saying,  "To  cure  well,  you  must  see  well," 
has  a  special  application  in  the  surgical  treatment  of  chronic  sup- 
purative diseases  of  the  cavities  of  the  head. 


I 


Thoroughness  in  the  Removal  of  Diseased  Tonsils.  307 


A    PLEA    FOR    THOROUGHNESS    IN    THE    REMOVAL 
OF  DISEASED  TONSILS. 


WILLIAM    H.    ROBERTS,    M.D. 


Tonsils  requiring  removal  come  chiefly  under  two  classes : 
the  dense  hypertrophied.  and  the  small  buried  ones. 

The  former  most  medical  men  consider  themselves  qualified 
to  remove,  when  armed  with  a  tonsillotome, — generally  of  the 
Mathiew  pattern.  With  this  instrument  a  piece  is  sliced  oflf,  only 
as  much  being  removed  as  can  be  drawn  into  the  ring  knife  bv 
the  fork,  leaving  in  many  instances  the  bottoms  of  deep  crypts 
which   soon  become  filled   with   caseous   masses. 

These  tonsil  stumps  are  frequently  involved  in  subsequent  at- 
tacks of  inflammation,  and  are  always  more  or  less  of  a  menace  to 
the  patient's  health. 

At  the  time  of  operation  the  hemorrhage  is  generally  profuse, 
often  alarmingly  so,  and  always  more  blood  is  lost  than  is 
necessar)'. 

These  remnants  of  tonsils  sometimes  again  hypertrophy,  re- 
quiring a  second  operation. 

Many  tonsils  can,  of  course,  be  removed  very  thoroughly  by 
tonsillotome.  but  it  is  a  poor  instrument  to  rely  upon. 

The  hidden  tonsil,  not  infrequently  the  cause  of  more  trouble 
than  the  hyperthrophied.  cannot  be  reached  at  all  by  the  tonsillo- 
tome. 

When  the  tonsil  has  been  the  seat  of  several  attacks  of  in- 
flammation, adhesions  almost  invariably  occur  between  it  and  the 
pillars.  \>ry  seldom  are  these  adhesions  broken  up,  by  those 
who  use  the  tonsillotome  exclusively,  before  the  tonsil  is  removed. 
These  operators  are  content  if  they  cut  ofif  the  tonsil  flush  with 
the  pillars. 

Not  infrequently  after  such  an  operation  enough  cicatricial 
contraction  occurs  to  keep  these  adhesions  on  the  stretch  more  or 
less  constantly,  producing  a  sense  of  discomfort.  The  electro- 
cautery snare  is  liable  to  produce  even  more  cicatricial  contrac- 
tion, and  is  mentioned  only  to  be  condemned. 

Of  late  I  have  been  relying  almost  entirely  upon  the  cold 
wire  snare,  supplementing  it  with  tonsil  knives  and  scissors  for 
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breaking::  up  adhesions,  a  short  volsella  forceps  for  drawing-  the 
tonsil  into  the  snare,  and  the  tonsil  piuich  for  cleaninfj  u])  anv 
tag^s.  In  this  manner  1  feel  that  I  am  able  to  remove  all  the 
tonsillar  tissue  that  should  come  away.  After  breaking^  up  the 
adhesions  it  is  just  as  easy  to  take  out  the  sunken  tonsil  as  the 
h\pertroi)hied.  In  several  instances,  where  the  tonsil  was  buried 
so  far  behind  the  pillars  as  to  be  almost  invisible,  requirins:  con- 
siderable dissectins;-  l^efore  it  could  be  drawn  through  the  wire, 
the  tonsil  was  removed  in  its  entirety,  the  wire  being  insinuated 
behind  it  and  causing  it  to  pop  out,  much  as  a  horse-chestnut 
leaves  its  burr. 

By  the  use  of  the  cold  wire  snare  hemorrhage  is  largely 
eliminated,  which  alone  is  enough  to  unqualifiedly  recommend  it, 
particularly   when   operating  on   adults. 

I  operate  with  the  patient  in  the  upright  positon.  using  ether 
whenever  an  anesthetic  is  given.  The  mouth  is  held  open  with  a 
gag  controlled  by  the  anesthetizer.  the  tongue  being  kept  down 
by  an  assistant,  leaving  both  of  my  hands  free.  I  generally  oper- 
ate by  da}'light,  m}-  operating  room  having  a  large  north  window. 

As  soon  as  the  operation  is  completed  the  patient  is  bent  for- 
ward from  the  hips,  and  the  blood  escapes  into  a  receptacle. 

]\Iy  excuse  for  offering  this  paper  is  that  I  have  recently  had  a 
number  of  patients  who  were  operated  within  three  years  by  the 
tonsillotome  method,  one  nearly  dying  from  hemorrhage,  and 
each  requiring  a  second  removal.  Had  the  operations  been  done 
originally  along  the  lines  suggested.  I  feel  sure  that  one  opera- 
tion would  have  sufficed  in  each  instance. 
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PAPER : 


REPORT  OF  A  CASE  OF  CHROXIC  PURULEXT  OTITIS 

.MEDIA,  WITH  THROMBOSIS  OF  THE  LATERAL 

SIXUS;   RADICAL  OPERATION;  EXCISIOX  OF 

IXTERX AL  JUGULAR  YEIK ;  RECOVERY. 


EDWARD    DRADFORD   DEXCH,    M.D. 


A  BOY,  about  ten  years  of  age,  was  admitted  to  my  service 
at  the  New  York  Eye  and  Ear  Infirmary,  with  the  following 
history :  Both  ears  had  discharged  since  infancy.  For  about 
a  week  before  the  patient  came  to  the  hospital  he  had  been 
suffering  from  pain  in  the  ear  so  severe  as  to  prevent  his 
sleeping  at  night.  Preceding  his  admission  to  the  hospital 
this  pain  had  increased  in  severity,  and  had  extended  to  the 
mastoid  region.  On  examination,  the  boy  appeared  to  be 
poorly  nourished  and  extremely  weak  and  anemic.  The  neck 
■seemed  stiff,  the  head  being  slightly  flexed  upon  the  right 
shoulder.  Examination  of  the  right  ear  show^ed  that  the 
greater  portion  of  the  membrana  tympani  had  been  destroyed. 
There  was  some  granulation  tissue  in  the  fundus  of  the  canal, 
and  the  postero-superior  wall  of  the  canal,  close  to  the  fundus, 
was  greatly  swollen.  Palpation  showed  considerable  tender- 
ness over  the  tip  of  the  mastoid,  the  tenderness  extending  back- 
ward over  the  region  of  the  emissary  vein.  Examination  of 
the  left  ear  showed  that  the  greater  part  of  the  drum  mem- 
brane had  been  destroyed  upon  this  side  as  well.  There  was 
no  evidence  of  any  acute  inflammatory  condition  in  this  ear. 
The  boy  was  then  taken  into  the  hospital,  and  at  once  placed 
upon  the  operating  tal:)le.  There  was  no  fluid  pus  found  in 
the  antrum,  although  this  cell  contained  some  cholesteato- 
matous  material.  The  entire  cortex  of  the  mastoid  was  rap- 
idly removed,  and  upon  opening  a  large  cell  at  the  tip.  consid- 
erable pus  escaped.     This  pus  pulsated,  showing  that  it  was 


400   A)ncricaii  Lciryu}^oloi^ical,,  RhiiiologiLal  and  Otological  Society. 

ill  contact  with  the  dura.  On  accotmt  of  the  history  of  long- 
continued  suppuration,  a  radical  operation  was  rapidly  per- 
formed, the  mastoid  antrum,  middle  ear  and  meatus  being 
quickly  thrown  into  one  large  cavity.  The  cell  at  the  tip  con- 
taining pus  was  next  opened,  the  cortex  being  removed  until 
the  bottom  of  the  wound  could  be  wholly  inspected.  This  re- 
moval of  the  cortex  revealed  the  lateral  sinus  in  the  bottom 
of  the  bony  cavity.  The  sinus  was  exposed  by  means  of  the 
rongeur  as  high  up  as  the  knee,  and  in  the  opposite  direction 
as  far  as  the  bulb.  On  palpation,  the  sinus  did  not  pulsate, 
and  seemed  to  be  occupied  by  a  clot.  In  the  exposure  of  the 
sinus,  the  mastoid  emissary  vein  opening  into  it  was  also  ex- 
posed. The  clot  in  the  sinus  extended  for  a  considerable  dis- 
tance out  into  the  mastoid  emissary.  The  sinus  wall  was  in- 
cised, and  by  means  of  a  curette  a  clot  about  an  inch  long 
was  removed  from  the  upper  portion  of  the  sinus.  Free  hem- 
orrhage took  place  from  the  torcular  extremity  of  the  vessel. 
Pressure  was  then  applied  and  a  curette  was  introduced  into 
the  sinus,  and  carried  downward  toward  the  bulb.  Some  por- 
tions of  the  clot  were  removed,  but  no  free  bleeding  occurred. 
The  boy  had  borne  his  anesthetic  badly,  and  had  required  fre- 
quent hypodermatic  stimulation  throughout  the  operation.  I 
therefore  decided  to  proceed  no  further,  but  quickly  dressed 
the  wound  in  the  usual  manner,  and  had  the  patient  returned 
to  his  bed.  Although  the  operation  lasted  but  fifty  minutes, 
the  boy  was  extremely  weak,  and  I  did  not  believe  that  he 
would  bear  the  anesthetic  suflficiently  long  to  admit  of  an  ex- 
cision of  the  internal  jugular  vein  at  this  time.  After  his 
return  to  the  ward,  where  a  high  saline  enema  was  given,  the 
patient  was  also  given  strychnin  in  full  doses  hypoder- 
matically.  He  rallied  immediately,  and  on  the  following  day 
the  temperature  was  99/^°  in  the  morning.  It  rose  to  ioi° 
in  the  afternoon,  and  as  he  was  in  such  good  condition  I  de- 
cided to  excise  the  internal  jugular.  I  was  led  to  do  this  from 
the  fact  that  I  had  obtained  no  hemorrhage  from  the  lower 
end  of  the  sinus  and  felt  convinced  that  there  w^as  a  clot  in 
the  jugular  bulb.  The  operation  presented  no  unusual  diffi- 
culties. The  vein  was  excised  from  a  point  about  an  inch 
above  the  clavicle  to  the  base  of  the  skull,  the  tributary 
branches  being  divided  between  two  ligatures.  The  deep  lym- 
phatic glands  lying  about  the  sheath  of  the  vessels  were  much 
infiltrated    and    were    also    removed.     The    woimd    in    the   back 
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was  closed  throughout  its  entire  extent  by  interrupted  sutures 
of  silkworm  gut  and  silk.  The  operation  lasted  about  an  hour 
and  ten  minutes.  The  boy  was  returned  to  bed  in  excellent 
condition  and  has  made  an  uneventful  recover}-. 

An  examination  of  the  lymphatic  glands  removed  and  of 
the  walls  of  the  vein  showed  that  both  structures  were  infil- 
trated with  small  cocci. 

The  case  is  of  interest,  in  the  first  place,  as  showing  how 
insidiously  general  systemic  infection  may  occur  in  a  case  of 
chronic  purulent  otitis.  The  patient  had  been  suffering  from 
an  aural  discharge  practically  for  his  entire  life,  yet  the  acute 
symptoms  were  only  of  about  a  week's  duration.  Again,  the 
boy  had  not  been  confined  to  bed  and  walked  into  my  clinic, 
although  he  was  at  that  time  very  seriously  ill.  Another  point 
of  interest  is  that  at  the  time  of  his  admission  he  had  but  a 
slight  elevation  of  temperature.  It  must  be  remembered  that 
invariably  in  all  cases  of  chronic  suppurative  otitis,  and  espe- 
cially in  those  in  which  acute  symptoms  supervene,  before  the 
mastoid  is  opened  the  surgeon  can  form  very  little  idea  of  the 
extent  of  the  lesion.  In  this  case  the  only  evidence  that  was 
present  of  a  severe  infection  was  a  profound  anemia  from 
which  the  patient  was  sufi^ering,  and  the  appearance  of  the  face 
w^hich  so  aften  accompanies  profound  septic  infection. 

Another  point  of  interest  is  the  very  radical  steps  taken 
to  eradicate  the  source  of  systemic  infection.  I  believe  that 
if  cases  of  sinus  jugular  thrombosis  are  to  be  saved  by 
operative  interference,  such  interference  must  l)e  of  the  most 
radical  kind,  and  must  be  instituted  before  profound  septic 
symptoms  make  their  appearance.  In  this  case  the  boy,  on 
admission,  had  practically  no  temperature  and,  aside  from  the 
fact  that  he  looked  very  ill  and  that  his  face  seemed  to  indi- 
cate the  presence  of  sepsis,  there  was  absolutely  no  reason  for 
supposing  that  so  radical  an  operation  as  the  one  performed 
would  be  necessary.  After  I  had  thoroughly  .cleared  out  the 
mastoid  and  removed  the  clot  from  the  sinus,  I  confess  that 
the  temptation  was  rather  strong  to  go  no  further.  Had  his 
condition  permitted,  however,  I  should  have  proceeded  on 
general  principles  at  once  to  excise  the  internal  jugular  vein. 
On  the  following  day  the  condition  appeared  in  every  way 
favorable,  and  mistaken  conservatism  would  have  delayed  the 
operation  on  the  jugular.  That  this  would  have  been  unwise 
is  clearlv  shown  by  the  pathologist's  report.     Had  we  waited 
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until  there  \vas  a  marked  rise  in  the  temperature  before  re- 
moving' the  internal  jugular,  it  is  more  than  probable  that  the 
operation  Nvould  have  been  performed  too  late,  and  that  the 
patient  would  have  succumbed. 

In  a  number  of  cases  operated  upon  previously  the  patients 
have  not  come  under  observation  until  late  in  the  course  of 
the  disease.  In  these  cases  the  characteristic  septic  tempera- 
ture has  first  been  present,  the  fluctuations  ranging-  from  99° 
to  106°  in  the  course  of  a  few  hours.  It  has  been  my  experi- 
ence that  whenever  these  pronounced  fluctuations  in  tempera- 
ture have  been  present,  the  convalescence  of  the  patient  has 
been  much  prolonged.  I  believe,  in  every  instance  where  a 
clot  is  found  in  the  lateral  sinus  at  the  time  of  operation,  and 
free  hemorrhage  cannot  be  obtained  from  below,  that  the 
surgeon  should  proceed  at  once  to  excise  the  internal  jugular 
vein  and  the  surrounding  lymphatics,  if  these  are  infiltrated. 
In  my  own  patient,  as  before  stated,  the  general  condition  of 
the  subject  did  not  permit  of  immediate  operation  and,  appar- 
ently, the  twenty-four  hours'  delay  did  no  serious  harm.  In 
all  of  these  cases,  however,  where  free  hemorrhage  is  not  ob- 
tained from  below,  excision  of  the  jugular  should  at  once  be 
performed. 
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CHOLESTEATOMA,  WITH  REPORT  OF  A  CASE. 


WILLIAM    H.    DUDLEY,    ^LD. 


The  term  cholesteatoma  is  applied  to  tumors  of  neoplastic 
growth  containing;  cholesterin  and  made  up  of  laminated  layers 
of  squamous  cells. 

This  mass,  when  held  between  the  fingers,  yields  readily  to 
pressure  and  gives  a  characteristic  caseous  feel ;  it  also  has  a 
peculiar  characteristic  odor,  which,  I  think,  when  once  thoroughly 
appreciated,  is  likely  not  to  be  forgotten. 

These  masses  are  usually  roundish  in  shape,  often  of  pearly 
whiteness  on  the  outer  surface,  and  of  a  \ellowish  or  brownish 
color  when  broken  open. 

The  first  to  describe  this  condition,  as  far  as  we  are  aware, 
was  Cruveilhier.  in  182c),  who.  observing  their  pearlv  glisten- 
ing appearance,  called  them  tumeur  perlee ;  but  it  was  not  till 
1838  that  Johannes  ]\Iuller  made  a  careful  examination  of  these 
masses  and  discovered  that  they  contained  cholesterin,  as  well  as 
laminated  squamous  cells  and  called  them  cholesteatoma.  \'ir- 
chow,  in  1858,  and  still  more  recently  Bostroem,  in  1897,  have 
gone  still  more  extensively  into  the  study  of  the  condition ;  and 
from  the  standpoint  of  the  latter  there  seems  little  left  to  be  dis- 
covered, and  were  it  not  for  the  fact  that  the  ultimate  origin  of 
these  tumors  is  still  somewhat  nebulous,  the  length  and  strength 
of  his  argument  need  hardly  be  considered.  He  maintained  that 
these  tumors  have  their  origin  in  aberrant  epithelial  cells,  which 
in  some  manner  become  included  in  the  central  nervous  system 
(or  elsewhere)  at  the  time  of  their  formation;  in  case  the  con- 
ditions favor  proper  nourishment,  these  cells  continue  to  develop 
and  multiplv.  and  in  time  may  develop  to  more  or  less  size  by  the 
process  of  cell  multiplication  on  the  exterior,  while  the  interior 
often  undergoes  fatty  degeneration  and  is  associated  with  more 
or  less  deposit  of  cholesterin  crys'als. 

On  the  other  hand,  Benke  has  shown  that  the  meningeal 
steatomata  are  produced  by  a  proliferation  of  endothelial  cells  of 
the  pia.  and  bases  his  opinion  on  the  fact  that  staining  brings 
out  the  outlines  of  these  endothelial  cells,  which  would  not  be 
true  were  the  tumors  of  epithelial  origin.     He  further  states  that. 
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inasmuch  as  these  tumors  may  be  found  in  the  meninges  and  ven- 
tricles of  the  brain,  in  the  marrow  of  long  bones  and  the  petrous 
portion  of  the  temporal  bone,  and  in  the  testicle  and  ovary,  the  cells 
from  which  they  originate  and  by  which  they  grow  must  be  of 
endothelium,  and  not  of  the  epithelial  variety. 

Among  the  cholesteatomata  of  sufficient  size  to  be  deemed 
worthy  of  reporting  is  one  by  Kuhn,  reported  in  the  Zeit.  f. 
Ohroihcilk,  Weisbaden,  January,  1891,  he  states  that  there  ex- 
isted a  mass  of  this  character  about  the  size  of  an  tor^g  in  the 
mastoid  process  of  a  patient  upon  wdiom  he  operated,  and  revealed 
the  exposed  dura  mater  of  the  cerebellum,  thickened  and  pulsating, 
and  lined  with  a  thin  white  glistening  membrane.  Under  treat- 
ment, the  parts  healed  within  four  weeks  and  the  patient  left  the 
hospital. 

F.  B.  [Mallory  of  Boston  reports  in  the  Reference  Hand-hook 
of  the  Medical  Science  that  within  the  past  few  years  there  have 
been  found  three  cases  of  cholesteatoma  of  the  brain  at  the  au- 
topsy table  of  the  Boston  City  Hospital.  These  ranged  from  one- 
half  cm.  to  seven  cm.  in  diameter;  the  first  was  found  imbedded 
in  the  tissue  of  the  cerebellum  where  it  joined  the  pons ;  the  second 
was  found  at  the  posterior  end  of  the  third  ventricle,  while  the 
third  and  largest  lay  at  the  base  of  the  brain  on  the  right  side, 
and  extended  from  the  optic  commissure  out  beneath  the  right 
frontal  lobe ;  it  lay  beneath  the  pia,  and  had  so  forced  itself  into, 
displaced  and  compressed  the  adjoining  brain  tissue.  It  might 
almost  have  been  thought  to  have   originated   within   it. 

Another  large  tumor  of  this  variety  is  reported  by  Dr.  O. 
Korner  of  Rostock  in  the  Archives  of  Otology,  \o\.  XXX..  p.  323. 
He  states  that  it  extended  from  the  mastoid  antrum  backward  to 
the  torcular  Herophili,  that  from  pressure  the  cranial  bones  had 
lost  their  diploe  and  become  very  thin,  and  the  lower  part  of  the 
occipital  lobes  and  the  cerebellar  hemispheres  had  become  much 
compressed  and  displaced. 

The  mass  appeared  to  have  remained  quiet  till  the  patient  had 
an  attack  of  la  grippe  with  acute  otitis  media,  when  it  became 
infected  through  the  aditus,  when  pain,  fever  and  some  swelling 
behind  the  ear  called  for  operation.  Although  no  measurements 
are  given,  it  is  stated  that  the  cavity  would  accommodate  two  hens' 
eggs.     The  patient  recovered  in  about  two  and  a  half  months. 

In  reference  to  the  frequency  with  which  these  neoplasms 
are  met,  various  winters  var}^  widely  in  their  opinions.  Alany 
state   that   the   condition   is   rare,   while   among   others,    Grunert, 
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for  instance,  states  in  the  MiincJi.  Med.  Wochcnschr.,  July,  1893. 
that  he  regards  cholesteatomata  as  retention  masses,  their  involve- 
ment of  surrounding  parts  resulting  from  their  growth  and  pres- 
sure, rather  than  from  direct  infiltration,  their  occurrence  being 
far  from  uncommon.  During  five  years  of  clinical  work  he  has 
found  cholesteatomata  in  17  per  cent,  of  all  aural  patients.  I  very 
much  suspect  that  the  authors  who  have  spoken  of  this  condition 
as  being  rare  have  had  reference  to  that  form  which  is  seen  inde- 
pendent of  suppurating  otitis  media ;  while  those  who  consider  it 
of  common  occurrence  have  reference  to  the  latter  complication. 

The  case  which  I  wish  to  present  came  under  my  care  re- 
cently,   and    I    deem    it    of    sufficient    importance    to    report    it. 

i\Ir.  ,  aged  40,  married,  belonging  to  a  robust  family  of 

Pennsylvania  Germans,  a  blacksmith  by  trade,  came  to  the  Easton 
Hospital,  November  19,  1903.  with  the  following  history : 

He  states  that  he  had  always  been  healthy,  had  never  had 
any  trouble  with  his  ears  that  he  is  aw-are  of,  and  that  up  to  a 
comparatively  recent  period  his  hearing  had  always  been  good, 
though  he  had  noticed  for  a  few^  months  previous  to  his  illness 
that  his  hearing  was  not  as  good  as  formerly ;  but  he  had  had  no 
pain,  tinnitus  or  other  disturbance  until  the  beginning  of  this 
present  illness,  which  dated  back  about  one  week  previous  to 
being  admitted  to  the  hospital,  wdien  he  had  a  dull,  heavy  feeling 
in  the  left  side  of  his  head,  but  not  much  pain  until  November 
nth,  when  he  had  some  pain  in  the  left  ear;  four  days  later  he 
noticed  a  foul-smelling  discharge  from  the  ear.  About  this  time, 
upon  examining  the  side  of  his  head  two  or  three  inches  back  of 
the  ear  he  could  feel  a  depression  in  the  skull,  ajid  as  he  pressed,  a 
quantity  of  thick,  cheesy,  foul-smelling  material  was  forced  out  of 
the  auditory  canal.  The  patient  states  that  soon  after  this  his 
headache  became  severe  and  at  times  his  mind  was  not  clear. 
This  occasioned  considerable  alarm,  and  was  the  cause  of  his 
coming  to  the  hospital. 

Examination  revealed  that  the  auditory  canal  was  full  of  this 
caseous  material,  and  on  syringing  it  out  the  return  flow  was  fol- 
lowed by  a  foaming  out  of  water,  debris,  etc.,  showing  the  presence 
of  more  or  less  gas  in  a  cavity  communicating  with  the  auditory 
canal ;  the  posterior  wall  of  the  canal  was  badly  prolapsed,  pre- 
venting a  view  of  the  deeper  structures.  He  was  admitted  on  the 
afternoon  of  November  19,  1903.  and  within  an  hour  an  operation 
was  performed.  On  making  an  incision  behind  the  ear  and  press- 
ing the  soft  parts  back,  there  spurted  out  a  stream  of  fluid,  puru- 
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lent  material  six  or  ci,<iht  inches  from  the  wound,  a,t;'ain  reveaHng 
the  presence  of  gas  under  ])ressure.  As  the  scalp  and  periosteum 
were  removed  backward  from  eii,dit  to  ten  cm.  an  opening  was 
found  in  the  cranium  five  cm.  long,  and  varying  from  one  to  two 
cm.  wide,  into  which  a  probe  was  admitted  freely  in  all  directions. 
This  opening  was  enlarged  sufficiently  to  clean  out  the  cavity,  the 
contents  of  which  were  for  the  most  part  a  broken-down,  cheesy 
mass  in  the  center,  with  the  firmer  cholesteatomatous  mass,  with 
more  or  less  of  the  nearly  white  covering  characteristic  of  these 
growths,  in  the  periphery. 

After  thoroughly  cleaning  out  the  cavity,  which  now  measured 
eight  cm.  antero-posteriorly,  seven  cm.  vertically  and  varying  from 
two  to  four  cm.  in  depth,  the  exposed  cranial  bones  were  found 
to  be  reduced  by  pressure  in  places  to  the  thickness  of  thin  card- 
board, and  thinning  still  more  toward  the  opening,  where  it  dis- 
appeared. 

The  boiuidaries  of  this  cavity  were :  Below,  the  posterior 
fossa,  anteriorly,  the  petrous  portion  of  the  mastoid,  medially, 
dural  covering  of  the  cerebrum  and  cerebellum  with  the  thinned 
cranial  walls  for  the  exterior. 

The  tissues  adjacent  to  the  cavity  appeared  healthy,  with  the 
exception  of  a  circular  area  of  the  dura  immediately  below  the 
original  opening,  about  the  size  of  a  twenty-five  cent  piece,  which 
looked  greyish,  though  not  especially  diseased.  After  the  opera- 
tion the  patient's  temperature,  which  on  admission  was  ioi°.  soon 
became  normal,  where  it  remained,  and  he  was  discharged  from 
the  hospital  in  about  three  weeks  feeling  well,  but  with  a  large 
portion  of  his  cavity  remaining,  some  of  wdiich  he  still  carries. 

After  removing  the  neoplasm  and  cleansing  the  cavity,  a  com- 
munication was  found  to  exist  between  the  cavity  and  the  auditory 
canal  fully  one-half  cm.  in  diameter,  two  cm.  from  the  external 
auditory  meatus,  and  it  was  through  this  opening  that  the  patient 
was  able  to  press  out  some  of  the  decomposing  tissue ;  although 
I  looked  repeatedly  for  the  aditus,  to  establish  communication  with 
the  tympanic  cavity,  it  was  not  found,  and  although  inspection 
showed  a  small  perforation  in  the  anterior  segment  of  the  mem- 
brana  tympani,  there  was  no  discharge,  and  I  am  of  the  opinion 
that  the  perforation  was  caused  by  extra-  and  not  by  intra-tym- 
panic  pressure.  Inasmuch  as  the  hearing  improved  very  much 
and  promptly  after  the  operation,  I  am  led  to  believe  that  the 
tympanum  was  not  infected  through  the  aditus,  nor  the  choles- 
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teatomatOLis  mass  from  the  tympanum,  nor  to  any  dcgTcc  was  the 
tympanum  infected  by  the  way  of  the  external  auditory  canal. 

There  is  a  possibility  in  this  case  that  in  infancy  this  patient 
may  have  had  an  attack  of  otitis,  which  before  the  patient  could 
remember  recovered,  with  an  extension  of  epidermis  into  the  mas- 
toid, which  in  the  course  of  )ears  continued  to  grow  by  the  con- 
stant forming  and  exfoliation  of  cells,  which  by  their  accumula- 
tion and  pressure  were  responsible  for  this  large  cavity ;  but  I 
would  be  more  favorable  to  the  supposition  that  in  the  formative 
period  of  fetal  life  epithelial  cells  found  their  way  into  the  pos- 
terior cerebral  fossa  and  there,  under  favorable  nutritive  con- 
ditions, began  to  multiply  and  to  crowd  the  brain  in  one  direction, 
and  by  pressure  caused  the  absorption  of  bone  in  the  other  until 
this  large  cavity  was  formed,  an  opening-  established  in  the  tem- 
poral and  occipital  bones,  and  another  the  ex':ernal  auditory  canal. 

The  pressure  of  this  material  in  the  canal  and  upon  the  mem- 
brana  tympani  caused  its  partial  destruction,  impairment  of  hear- 
ing and  the  dull,  heavy  feeling-  on  the  side  of  the  head  of  which 
the  patient  complained,  and  this  was  all  till  this  mass  became  in- 
fected, probabably  in  the  external  auditory  canal,  when  it  extended 
backward  into  the  mass  of  the  tumor,  when  the  rapid  increase  of 
pressure  of  the  gas  caused  by  its  decomposition  brought  on  the 
more  acute  symptoms. 

It  is  interesting  to  note  the  amount  of  displacement  of  the 
brain  which  these  tumors  may  cause  without  noticeable  cerebral 
disturbance.  In  this  case  the  displacement  amounted  to  no  more 
than  thirty  c.c,  though  in  the  one  quoted  by  Korner  the  brain  was 
displaced  or  compressed  to  the  extent  of  eighty  c.c,  or  over  two 
and  a  half  fluid  ounces ;  and  the  only  explanation  of  this  tolera- 
tion appears  to  be  in  the  exceedingly  slow  growth  of  the  tumor. 

DISCUSSION. 

Dr.  E.  B.  Dexch,  New  York. — I  have  been  very  much  interested  in 
the  paper  by  Dr.  Dudley,  as  I  am  in  all  papers  which  bear  on  cholestea- 
toma. I  must  sa\-  that  the  case  reported  by  him  is  a  unique  one.  and  that 
so  far  as  I  know,  no  case  similar  to  this  has  been  reported.  I  understood 
the  doctor  to  say  that  there  was  no  tympanic  infection ;  I  think  there 
must  have  been  some  tympanic  infection,  as  otherwise  it  would  have  been 
impossible  to  have  found  a  cholesteatomatous  deposit  in  the  mastoid.  I 
believe  that  a  cholesteatoma  of  the  mastoid  is  invariably  secondary  to  tj'm- 
panic  infection. 

Dr.  Dudley. — The  reason  I  think  the  cavity  became  infected  by  way 
of  the  canal  instead  of  the  tympanum    was  that  there  appeared  to  be  an 
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abuiulant  oiiportunily  for  infection  in  tliis  way,  as  the  communication  be- 
tween the  auditory  canal  and  the  cavity  of  the  cholesteatoma  was  so  large, 
and  further  I  was  never  able  to  demonstrate  a  communication  between 
the  cavity  of  the  cholesteatoma  and  the  tympanum.  The  cavity  has 
never  made  an  attempt  to  fill  by  granulation,  but  the  walls  have  be- 
come covered  over  with  a  membrane  somewhat  resembling  mucus,  and 
it  has  been  a  question  with  me  for  some  time  as  to  how  best  to  dispose 
of  it.  If  I  could  close  the  communication  with  the  auditory  canal  I  shall 
consider  the  question  of  closing  the  external  opening  also,  but  this  appears 
to  be  a  difficult  thing  to  do.  The  interior  is  now  perfectly  clean  and  dry, 
and  has  been  for  some  time. 

Dr.  Dench. — I  would  like  to  ask  Dr.  Dudley  whether  he  did  a  radical 
operation  or  simply  a  typical  mastoid  operation. 

Dr.  Dudley. — The  operation  was  typical  of  nothing.  I  simply  enlarged 
the  opening  sufficiently  to  clean  out  the  cavity. 

Dr.  Dench. — It  seems  to  me  that  in  this  instance,  I  should  advise  that 
a  typical  radical  operation  be  done,  and  that  the  middle  ear  and  mastoid 
cells,  together  with  the  large  cholesteatomatous  cavity,  be  made  continu- 
ous with  the  external  auditory  meatus.  If  this  is  done,  and  the  interior 
of  the  cavity  grafted  by  the  Thiersch  method,  a  perfectly  smooth  dry 
cavity  would  result.  I  think  it  would  be  a  mistake  to  treat  the  cholestea- 
tomatous cavity  separately,  for  as  long  as  his  space  is  separated  from  the 
middle  ear  and  canal,  the  disease  is  liable  to  recur. 

Dr.  Dench  spoke  of  two  cases  which  he  had  recently  seen  in  which 
the  mastoid  antrum  seemed  to  be  completely  shut  ofif  from  the  middle 
ear  by  bony  tissue;  in  each  case  there  was  considerable  pus  in  the  large 
cell  at  the  tip  of  the  mastoid.  In  all  these  cases,  mastoid  tenderness  de- 
veloped early  and  at  the  time  of  operation  the  destruction  of  tissue  in  the 
mastoid  was  very  extensive.  The  early  appearance  and  the  persistence 
of  mastoid  tenderness  was,  in  all  probability,  due  to  the  fact  that  the  super- 
ficial cells  of  the  mastoid  were  extremely  well  developed  and  that  infec- 
tion of  these  superficial  cells  probably  took  place  through  the  blood-ves- 
sels leading  from  the  middle  ear  to  the  mastoid;  in  neither  of  these  cases 
did  the  patients  complain  of  any  spontaneous  pain.  It  is  in  this  class  of 
cases  that  Politzer  deems  it  wise  not  to  enter  the  antrum  at  the  time  of 
operation.  I  do  not  agree  with  him  on  this  point.  I  think  that  if  no  true 
aditus  ad  antrum  can  be  found  at  the  time  of  operation,  one  should  be 
formed,  as  the  layer  of  bone  separating  the  antrum  from  the  middle  ear 
wnll  always  be  found  somew^hat  softened  in  these  cases. 

Dr.  W.  S.  Bryant,  New  York. — I  have  never  seen  a  case  of  this  kind 
with  such  a  large  capsule,  but  I  agree  that  it  probably  had  a  tympanic 
origin  and  started  from  diseases  of  the  tympanic  mucous  membrane  which 
IS  continuous  with  the  lining  of  the  mastoid  cells. 
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Ix  the  course  of  operations  on  the  upper  air  passages,  in  re- 
gions suppHed  by  the  terminal  fibers  of  the  fifth  cranial  nerve.  I 
have  at  times  noted  an  embarrassment  of  the  circulatory  apparatus 
which  was  entirely  out  of  proportion  to  the  severity  of  the  opera- 
tion or  the  general  condition  of  the  patient.  It  was  not  until  the 
patient  whose  case  is  herewith  reported  came  to  the  table  that 
the  true  inwardness  of  the  situation  occurred  to  me,  and  on  look- 
ing up  the  literature  of  the  subject  and  working  out  an  explana- 
tion of  the  phenomena,  I  elicited  several  points  which  should 
prove  to  be  of  practical  as  well  as  scientific  interest  to  those  work- 
ing in  rhino-laryngological  fields. 

The  patient  is  a  vigorous  working  man  of  35,  and  a  caulker 
by  occupation.  His  family  history  is  negative  as  far  as  his  nasal 
condition  is  concerned,  his  father  being  alive  and  healthy  at  the 
age  of  75,  his  mother  having  died  from  a  gastric  tumor  at  the 
age  of  35,  and  his  only  brother  having  been  killed  at  the  age  of  40. 
As  a  child,  he  had  measles  and  mumps,  and  thirteen  years  ago 
had  a  severe  attack  of  inflammatory  rheumatism,  which  left  his 
heart  unimpaired. 

His  more  recent  personal  history  is  of  decided  interest,  since 
during  the  last  five  years  he  has  had  three  severe  blows  over 
the  bridge  of  the  nose  and  right  frontal  sinus,  the  first  by  a  base- 
ball five  years  ago.  and  the  others  by  pieces  of  timber  four  and 
two  years  ago.  Following  the  first  of  these  injuries  he  suffered 
considerable  supraorbital  pain,  associated  with  a  great  deal  of 
hemorrhage  and  nasal  obstruction.  From  this  on  he  was  never 
free  for  any  length  of  time  from  a  sense  of  fullness,  throbbing 
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ami  supraorliilal  pressure,  associated  with  which  was  a  feeling 
of  exophthalmos.  These  attacks  hecanie  longer  and  loni^^er  in 
duration  and  the  intervals  increasingly  short.  Winter  before 
last  he  came  to  m\-  clinic  at  the  Methodist  Hospital  and  I  gave 
him  only  palliative  treatment,  as  his  condition  then  did  not  war- 
rant external  operation.  The  ideal  procedure  at  that  time  would 
have  been  the  conventional  one  of  removing  the  anterior  half 
of  the  middle  turbinal.  but  his  septum  was  so  far  deflected  to  the 
right  that  this  was  impossible,  antl  a  straightening  operation  was 
out  of  the  question,  because  the  nasal  irritation  was  too  great  to 
allow  of  even  a  brief  retention  of  any  form  of  splint.  After  at- 
tending the  clinic  for  a  few  weeks,  he  disappeared  and  I  saw  noth- 
ing of  him  until  the  latter  end  of  last  February,  wdien  he  re- 
turned with  his  old  train  of  symptoms.  At  this  time  the  middle 
tvtrbinal  was  very  much  inflamed  and  there  was  a  large  polypus 
depending  from  its  inner  surface,  near  the  hiatus  semilunaris. 
Removal  of  this  failing  to  give  him  any  relief,  I  had  him  admitted 
to  the  house  and  put  to  bed.  He  was  suffering  intense  pain  over 
the  right  eye,  his  upper  lid  could  scarcely  be  raised,  and  there 
w'as  distinct  bulging  of  the  supraorbital  area.  In  atldition.  the 
power  of  hearing  in  his  right  ear  was  becoming  impaired.  For  a 
week  his  nose  was  sprayed  with  a  warm  alkaline  solution  of  supra- 
renal gland  and  cocain,  followed  by  a  bland  oil.  Cold  compresses, 
changed  every  ten  minutes,  were  used  externally.  He  had  a  dailv 
remission  of  his  symptoms  in  the  morning,  but  they  would  return 
in  all  their  severity  in  the  evening.  Palliative  treatment  having 
availed  nothing,  I  determined  to  operate. 

The  patient  was  prepared  in  the  morning  by  shaving  his  mous- 
tache and  eyebrows,  and  his  scalp  as  far  back  as  the  coronal  suture. 
Just  before  the  operation  his  conjunctival  sac  was  cleaned  with 
boracic  acid  solution  and  his  forehead  and  face  with  mercuric 
chlorid  solution  and  alcohol.  The  area  of  operation  was  covered 
with  a  sterile  dressing,  which  was  allowed  to  remain  in  place 
until  anesthesia  was  complete.  The  external  incision  began  at 
the  junction  of  the  oiuer  and  middle  thirds  of  the  eyebrow  and 
terminated  over  the  lower  margin  of  the  glabella.  The  soft  tis- 
sues and  periosteum  were  retracted  and  a  button  of  bone 
removed  with  a  ^-inch  trephine.  As  soon  as  the  edge 
of  the  trephine  entered  the  sinus,  and  before  the  but- 
ton was  completely  severed,  sero-pus  and  flakes  of  lymph 
exuded  from  the  wound.  As  the  opening  after  the  removal  of 
the  button  was  not  sufficiently  large  to  permit  of  thorough  curet- 
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ting  of  the  sinus,  it  was  enlarged  upward  and  outward  with  ron- 
eeur  forceps,  care  being  taken  to  keep  the  supraorbital  margin 
intact.  The  mucous  membrane  was  found  to  be  covered  with 
foul-smelling  granulation  tissue  and  pus,  which  was  especially 
thick  at  the  entrance  to  the  infundibulum.  This  was  curetted 
away  until  the  entire  bony  wall  of  the  sinus  was  exposed.  There 
were  no  spots  of  caries  in  the  walls,  nor  was  there  any  communi- 
cation with  the  sinus  of  the  opposite  side.  The  probe  passed 
freely  into  the  nose  without  eliciting  any  suggestion  of  caries, 
and  in  the  absence  of  Panas"  probe  an  ordinary  silver  one  was 
introduced  into  the  infundibulum  and  brought  out  of  the  anterior 
naris.  This  was  moved  backward  and  forward  a  number  of  times 
and  the  passageway  thus  made  patulous.  The  cavity  was  syringed 
freely  with  hydrogen  dioxid  until  froth  ceased  to  come  from  either 
sinus  or  nose,  and  then  douched  with  hot  boracic  acid  and  per- 
manganate solutions.  After  thorough  drying,  the  whole  interior 
of  the  sinus  was  swabbed  with  50-per-cent.  zinc  chlorid  solution 
and  again  douched.  The  cavity  was  then  packed  with  acetanilid 
gauze  and  the  outer  two-thirds  of  the  wound  closed  with  inter- 
rupted silk  sutures,  the  inner  third  being  allowed  to  remain  open 
for  the  purpose  of  packing  and  douching.  An  ordinary  sterile 
dressing  was  applied,  the  eye  being  covered  with  a  disc  of  gauze 
dipped  in  boracic  acid  solution  and  the  hollow  at  the  inner  canthus 
filled  with  cotton. 

The  interesting  feature  of  the  operation  was  the  occurrence 
of  a  trigemino-cardio-inhibitor\^  reflex.  Each  time  the  curette 
would  be  applied  to  the  sinus  wall  there  would  be  a  marked  dimi- 
nution in  the  force,  fullness  and  frequency  of  the  pulse,  along  with 
distinct  cyanosis.  The  curetting  had,  therefore,  to  be  frequently 
interrupted.  This  phenomenon  has  occasionally  been  noted  in 
operations  involving  areas  supplied  by  the  fifth  nerve,  and  espe- 
cially by  dentists.  One  of  my  assistants  told  me  that  he  fre- 
quently anesthetized  for  dentists  and.  when  chloroform  was  the 
anesthetic  used,  had  so  often  noted  cardiac  embarrassment  at  the 
instant  of  the  extraction  of  the  tooth  that  he  had  become  quite 
timid  about  giving  an  anesthetic  for  any  dental  operation.  The 
particular  area  of  the  fifth  nerve  involved  in  the  case  just  described 
was,  of  course,  the  mucosa  of  the  sinus.  In  none  of  the  standard 
text-books  on  anatomy  have  I  been  able  to  find  any  description 
of  the  nerve-supply  in  this  region.  It  must  unquestionably  be 
from  the  trifacial,  and  examination  of  a  number  of  skulls  leads 
me  to  the  belief  that  the  principal  source  is  from  the  supraorbital. 
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with  possibly  additional  filanicnts  from  the  nasal  and  the  malar 
branch  of  the  temporomalar. 

That  this  reflex  does  occur  has  been  proved  experimentally 
by  Brodie  and  Russell/  who,  among  their  conclusions,  state  the 
following:  "The  connection  of  the  respiratory  tract  with  the 
cardio-inhibitory  center  is  very  close.  Thus,  stimulation  of  the 
nasal  mucous  membrane  at  once  arrests  the  heart.  Stimulation 
of  the  laryngeal  mucous  membrane  is  only  a  little  less  effective. 
Stinuilation  of  the  trachea  and  large  bronchi  is  apparently  with- 
out effect,  but  stimulation  of  the  alveolar  nerves  is  about  as  ef- 
fective as  that  of  the  laryngeal.  These  nerves  produce  the  result 
when  stimulated  electrically  in  their  course  from  the  mucous  mem- 
brane or  when  stimulated  electrically  or  mechanically  in  the  mu- 
cous membrane  itself."  The  path  of  the  impulse  is  clear.  It 
runs  through  the  afferent  fibers  of  the  fifth  to  the  Gasserian 
ganglion,  then  through  the  fibers  of  the  sensory  root  to  the  deep 
origin  which  comprises  the  sensory  nuclei  in  the  floor  of  the  fourth 
ventricle  and  the  gray  substance  of  the  substantia  gelatinosa  of 
Rolando  as  far  down  as  the  second  cervical  nerve.  From  these 
situations  the  path  to  the  nucleus  ambiguus,  which  contains  the 
motor  centers  of  the  vagus,  is  short  and  direct,  and  is  probably 
through  some  of  the  fibers  of  the  posterior  longitudinal  bundle. 

Normall}'.  the  relations  of  the  nuclei  of  the  fifth  and  tenth 
cranial  nerves  are  directed  and  controlled  by  centers  situated 
higher  up.  This  control  is  usually  not  materially  interfered  with 
during  ether  anesthesia,  but  when  chloroform  is  used  the  connect- 
ing fibers  between  the  two  deep  origins  are  given  much  freer  play, 
and  as  a  consequence  any  irritation  of  the  peripheral  fibers  of  the 
trigeminus  may  produce,  through  the  cardio-inhibitory  fibers  of 
the  vagus,  an  amount  of  disturbance  which  ma}^  vary  from  only  a 
slight  degree  of  embarrassment  to  actual  cessation  of  the  heart's 
action.  In  this  wa}^  may  be  explained  some  of  those  deplorable 
accidents  which  have  happened  during  adenoid  and  dental  opera- 
tions, and  a  safe  rule  to  follow  would  be  never  to  use  chloroform 
when  the  area  about  to  be  operated  on  is  supplied  by  sensory  fibers 
of  the  fifth  nerve. 

A  similar  reflex  has  been  proved  to  occur  in  operations  on  the 
ear  by  the  experiments  of  Reik,-  who  performed  a  number  of 
operations  on  the  tympanic  structures  of  dogs,  and  measured  and 
determined  accurately  the  effect  produced  thereby  on  the  circu- 
latory apparatus.  He  concludes  :  "The  results  of  these  and  simi- 
lar experiments  tend  to  show  that  the  faintness  and  other  effects 
which  attend  operations  upon  the  tympanum  are  due  mainly  to 
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disturbance  of  tlie  vasomotor  apparatus,  through  irritation  of  the 
sensory  nerve  supply ;  that  these  nerves  when  stimulated  show  a 
depressor  effect  and  usually  a  cardio-inhibitory  action,  though 
under  some  circumstances  the  pulse  rate  may  be  increased;  and 
that  complete  anesthesia  prevents  the  transmission  of  such  an  in- 
fluence by  these  nerves  and  partial  anesthesia  weakens  this 
influence." 

The  occurrence  in  aural  manipulations  is  of  much  greater  fre- 
quency than  when  the  upper  respiratory  tract  is  the  field  of  opera- 
tion. It  has  frequently  been  noted  and  mentioned  in  the  former 
connection,  and  has  occurred  at  the  hands  of  all  of  us.  I  have 
seen  it  on  the  mere  introduction  of  the  speculum,  during  the  in- 
cision of  a  furuncle,  during  the  removal  of  cerumen  and  during 
operations  involving  the  tympanic  membrane.  The  anatomic  rela- 
tions here  are  of  great  interest,  and  aft'ord  a  ready  explanation 
of  greater  frequency  with  which  these  symptoms  occur  in  aural 
compared  with  rhino-laryngological  work.  The  nerve  supply  of  the 
external  auditory  meatus  is  derived  from  the  auriculo-temporal 
branch  of  the  trifacial  and  from  the  auricular  branch  of  the  vagus, 
while  the  tympanic  membrane  depends  for  its  ners^e  sup- 
ply on  the  tympanic  plexus,  which  is  made  up  of  the  tympanic 
branch  of  the  glossopharyngeal  and  the  caroticotympanic  (least 
deep  petrosal)  branch  of  the  carotid  plexus  of  the  sympathetic. 
In  the  case  of  afferent  impulses  originating  in  the  external  meatus 
the  path  is  evidently  one  of  two;  either  through  the  mandibular 
nerve  and  Gasserian  ganglion,  as  described  above,  or  through  the 
auricular  branch  of  the  vagus  to  the  ganglia  of  the  root  and  trunk, 
and  thence  to  the  small-celled  or  sensory  nucleus  common  to  the 
ninth,  tenth  and  the  accessory  portion  of  the  eleventh.  From  here 
to  the  nucleus  ambiguus  is  but  a  short  and  easy  step.  In  the  case  of 
the  tympanic  membrane  the  path  is  probably  through  the  tympanic 
branch  of  the  ninth  to  the  jugular  and  petrosal  ganglia,  thence  to 
the  sensory  nucleus  just  mentioned,  and  then  to  the  nucleus  am- 
biguus or  motor  nucleus  common  to  the  ninth  and  tenth  nerves. 
It  is  thus  evident  that  the  anatomic  connection  between  the  ex- 
ternal and  auditory  apparatus  and  the  cardio-inhibitory  apparatus 
is  much  closer  than  that  between  the  upper  respiratory  tract  and 
the  cardio-inhibitory  center,  and  in  this  would  seem  to  lie  the 
explanation  of  the  fact  that  cardiovascular  embarrassment  occurs 
and  has  been  noted  so  frequently  in  operations  on  the  former, 
while  in  the  latter  it  has  passed  practically  unnoticed. 

The  after  historv  of  the  case  described  is  uneventful,  with  the 
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exception  tliat  in  spite  of  the  most  rigid  surgical  cleanliness  the 
wound  in  the  soft  tissues  l>ecanie  infected.  As  a  consecjuence,  there 
was  some  annoying  edema  of  the  right  eyelid,  which  was,  of 
course,  partly  due  to  the  necessary  division  during  the  operation 
of  the  supraorhital  artery  and  vein.  This  extended  to  the  eyelid 
of  the  opposite  side,  probabl}'  on  account  of  pressure  on  the  left 
angular  vein,  and  for  several  days  both  eyes  were  practically 
closed.  Some  ptosis  of  the  right  side  remained  for  several  weeks, 
but  disappeared  as  the  inflammatory  exudate  became  absorbed. 
There  was,  of  course,  and  still  is,  the  usual  numbness  of  the 
forehead  incident  to  the  division  of  the  supraorbital  nerve. 

The  external  wound  was  not  allowed  to  close  for  six  weeks, 
and  when  the  gauze  drain  was  finally  removed  the  wound 
healed  quickly.  The  accompanying  photograph  shows  what  a 
slight  degree  of  disfigurement  remains.  A  slight  pit  which  will 
receive  the  very  tip  of  the  little  finger,  and  a  suggestion  of  broad- 
ening of  the  nasal  end  of  the  eyebrow  are  all  that  remain,  the  rest 
of  the  scar  being  concealed  by  the  eyebrow. 

Systematic  treatment  of  the  nasal  chambers  was  continued 
throughout,  and  for  a  while  an  apparently  atrophic  condition 
seemed  to  be  developing  in  the  area  over  which  the  pus  from  the 
infundibulum  flowed,  but  when  the  pus  ceased  to  form  the  mucosa 
speedily  returned  to  its  normal  condition. 

This  open  method  of  treating  the  wound,  while  necessitating 
unsightly  bandaging  or  strapping  for  a  considerable  time,  does 
certainly  seem  to  be  the  more  rational  procedure.  What  we  are 
after  is  an  ultimate  good  result,  and  we  should  not  allow  an  ultra- 
refinement  of  cosmetic  treatment  as  regards  the  bandaging  to  in- 
terfere with  our  efiforts  to  secure  the  best  final  good  for  our  pa- 
tient. Our  final  success  must  depend  upon  the  thoroughness  with 
which  cleansing  can  be  carried  out,  and  while  there  can  be  no 
c|uestion  that  it  is  possible  to  syringe  or  douche  the  sinus  from 
the  nose,  it  is  likewise  certain  that  far  more  thorough  irrigation 
can  be  carried  on  through  the  external  wound.  And  if  the  op- 
erator is  careful  to  see  that  the  sinus  which  is  allowed  to  form  for 
therapeutic  purposes  is  confined  to  the  inner  portion  of  the  eye- 
brow, the  only  deformity  wliich  w'ill  ensue  will  be  a  shallow  pit 
over  the  dehiscence  in  the  anterior  wall  and  a  slight  broadening 
of  the  eyebrow  at  the  point  which  was  allowed  to  remain  open. 
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The  tenth  annual  meeting  of  the  American  Laryngological 
Rhinological  and  Otological  Society  convened  at  the  Auditorium 
Hotel,  Chicago,  111.,  Alay  30th,  1904,  at  10  A.M. 

The  Society  was  called  to  order  by  the  President,  Dr.  Nerval 
H.  Pierce,  of  Chicago.  During  the  sessions  of  the  Society  the 
following  Fellows  registered : 

\\'m.  L.  Ballenger,  Chicago,  111. 

Jos.  Beck,  Chicago,  111. 

T.  Passmore  Berens,  New  York. 

Price  Brown,  Toronto,  O. 

Wm.  S.  Br}ant,  New  York. 

Frederic  C.  Cobb,  Boston,  ]\Iass. 

Lewis  A.  Coffin,  New  York. 

Wm.  L.  Culbert,  New  York. 

H.  Holbrook  Curtis,  New  York. 

Ewing  ^^^  Day,  Pittsburg.  Pa. 

E.  B.  Dench,  New  York. 
\\'m.  H.  Dudley,  Easton,  Pa. 
Arthur  B.  Duel,  New  York. 

H.  Bert  Ellis,  Los  Angeles,  Cal. 
Ernest  W.  Fleming,  Los  Angeles,  Cal. 
Max  A.  Goldstein,  St.  Louis,  Mo. 
Christian  R.  Holmes,  Cincinnati,  O. 
Chevalier  Jackson,  Pittsburg,  Pa. 

F.  H.  Koyle,  Hornellsville,  N.  Y. 
D.  Braden'Kyle,  Philadelphia,  Pa. 
Robert  Levy,  Denver,  Colo. 

H.  W.  Loeb,  St.  Louis,  ^lo. 
Jas.  E.  Logan,  Kansas  City,  Mo. 

G.  Hudson  Makuen,  Philadelphia,  Pa. 
Robert  ]\Ijlligan,  Pittsburg,  Pa. 
George  ]\Iorgenthau,  Chicago,  111. 
Carl  E.  ]\ lunger,  \Vaterbury,  Conn. 
Henry  L.  Myers.  Norfolk,  Va. 
Robert  C.  ^Nlyles,  New  York. 

Jas.  F.  McCaw,  Watertown,  N.  Y. 
Jas.  F.  ]\IcKernon.  New  York. 
Wendell  C.  Phillips.  New  York. 
Norval  H.  Pierce,  Chicago,  111. 


4l6    American  Laryiigological,  Rliiiiological  and  Otnlogical  Society. 

Geo.  L.  Richards,  Fall  River,  Mass. 

Chas.  W.  Richardson,  Washington,  D.  C. 

Arthur  G.  Root,  Albany,  N.  Y. 

S.  E.  Solly,  Colorado  Springs,  Colo. 

Otto  J.  Stein,  Chicago,  111. 

J.  A.  Stucky,  Lexington,  Ky. 

John  A.  Thompson,  Cincinnati,  O. 

A.  Logan-  Turner,  Edinburgh,  Scot. 

Jos.  A.  White,  Richmond,  Va. 

An  address  of  welcome  was  delivered  by  Dr.  Frank  Billings, 
of  Chicago.  This  was  followed  by  the  reading  of  the  President's 
address. 

The  report  of  sections  being  next  in  order,  Dr.  Geo.  L. 
Richards,  of  Fall  River,  Alass.,  read  a  report  of  the  Eastern 
Section  of  the  Society,  which  was  held  January  13,  1904,  at  Fail 
River,  Mass. 

Dr.  Chevalier  Jackson,  of  Pittsburg,  gave  a  short  verbal 
report  of  the  meeting  of  the  ^liddle  Section. 

The  report  of  the  Western  Section,  together  with  the  Pro- 
ceedings, were  sent  to  the  Secretary.  There  was  no  meeting  of 
the  Southern  Section. 

The  presentation  of  instruments  and  specimens  then  took 
place,  after  which  followed  the  reading  of  the  papers  assigned 
for  the  morning. 

At  this  session  Dr.  A.  Logan  Turner,  of  Edinburgh,  Scotland, 
was  formally  introduced  to  his  fellow  members  and  presented  a 
communication  entitled  "Some  Points  in  the  Etiology  of  Bone 
Cysts  in  the  Accessory  Xasal  Sinuses,"  which  was  illustrated  by 
the  means  of  the  opaque  projector. 

At  3  P.]\L  the  Society  held  an  executive  session.  The  first 
order  of  business  was  the  election  of  new  members.  The  Secre- 
tary read  the  list  of  the  following  names : 

John  D.  Richards,  ^I.D.,  New  York  City,  proposed  bv  Robert 
Lewis,  Jr.,  ^LD.,  and  W'm.  S.  Br>^ant,  M.D.;  David  Gilbert 
Yates,  M.D.,  New  York,  proposed  by  Jas.  F.  McKernon, 
M.D.,  and  Wendell  C.  Phillips,  M.D.;'  Benjamin  F.  Church, 
M.D.,  Los  Angeles,  Cal.,  proposed  by  Wm.  A.  jNIartin,  I\LD., 
and  Redmond  W.  Payne,  :\I.D. ;  R.  Bishop  Canfield,  U.B..  New 
York,  proposed  by  Edward  B.  Dench,  j\LD.,  and  W^endell  C 
Phillips,  U.D.:  George  F.  Cott,  ^LD.,  Buffalo,  N.  Y.,  proposed 
by  Geo.  L.  Richards.  ^I.D.,  and  W.  Scott  Renner,  M.D. ;  E. 
Fletcher  Ingals,   ]\I.D.,   Chicago,    111.,    proposed    by    Norval  H. 
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Pierce,  M.D.,  and  Wendell  C.  Phillips,  M.D. ;  Clifford  S.  Losey, 
M.D.,  Chicago,  111.,  proposed  by  Norval  H.  Pierce,  AI.D.,  and 
Wm.  L.  Ballenger,  M.D. ;  Emilio  Martinez,  M.D.,  Havana,  Cuba, 
proposed  by  John  O.  Roe,  M.D.,  and  Wendell  C.  Phillips,  M.D.; 
W.  Scott  Franklin,  M.D.,  San  Francisco,  Cal.,  proposed  by  Wm. 
A.  Martin,  M.D.,  and  Redmond  W.  Payne,  M.D. ;  John  F.  Culp, 
M.D.,  Harrisburg,  Pa.,  proposed  by  D.  B.  Kyle,  AI.D.,  and  J. 
Walter  Park,  M.D. ;  J.  H.  Shorter,  M.D.,  Macon,  Ga.,  proposed 
by  Dunbar  Roy,  M.D.,  and  J.  A.  Stucky,  M.D. ;  D.  Crosby 
Green,  M.D.,  Boston,  Mass.,  proposed  by  Frederic  C.  Cobb,  M.D., 
and  seconded  by  A.  CooHdge,  M.D. ;  George  B.  Wood,  M.D., 
Philadelphia,  Pa.,  proposed  by  Walter  J.  Freeman,  M.D.,  and 
seconded  by  D.  Braden  Kyle,  M.D. ;  F.  C.  Ard,  M.D.,  Plainfield, 
N.  J.,  proposed  by  Norton  L.  Wilson,  M.D.,  and  Wendell  C.  Phil- 
lips, M.D. ;  John  J.  McCoy,  M.D.,  New  York,  proposed  by  L.  M. 
Hurd,  M.D.,  and  James  B.  Clemens,  M.D. ;  John  F.  Barnhill, 
M.D.,  Indianapolis,  Ind.,  proposed  by  L.  C.  Cline,  j\I.D.,  and 
Wendell  C.  Phillips,  M.D.;  Beverley  R.  Kennon,  :M.D.,  Norfolk, 
Va.,  proposed  by  Jas.  F.  AIcKernon,  M.D.,  and  Edward  B.  Dench, 
M.D.;  Wm.  R.  Dabney,  M.D.,  Alarietta,  O.,  proposed  by  Jas.  F. 
McKernon,  M.D.,  and  Edward  B.  Dench,  M.D. ;  John  C.  Sharp, 
M.D.,  New  York,  proposed  by  Thomas  J.  Harris,  M.D.,  and 
Wendell  C.  Phillips,  M.D. ;  Geo.  E.  Steel,  M.D.,  New  York,  pro- 
posed by  Jas.  F.  McKernon,  M.D.,  and  John  B.  Rae,  M.D. ; 
C.  H.  Peete,  M.D.,  Macon,  Ga.,  proposed  by  Dunbar  Roy,  M.D., 
and  A.  W.  Calhoun,  M.D. ;  Charles  M.  Desvernine,  M.D., 
Havana,  Cuba,  proposed  by  John  O.  Roe,  ]\I.D.,  and  Wendell  C. 
Phillips,  M.D.;  Perry  G.  Goldsmith,  M.D.,  Belleville,  Ontario, 
Canada,  proposed  by  J.  Price  Brown,  M.D.,  and  J.  D.  Gibb 
Wishart,  M.D. ;  George  A.  Leland,  M.D.,  Boston,  Mass,  pro- 
posed by  Jas.  F.  McKernon,  M.D.,  and  Thomas  J.  Harris,  M.D. ; 
C.  C.  Sandels,  M.D.,  Pittsburg,  Pa.,  proposed  by  Ewing  W.  Day, 
M.D.,  and  Chevalier  Jackson,  M.D. 

On  motion  the  Secretary  was  instructed  to  cast  an  affirmative 
ballot  for  the  list  of  candidates  as  read. 

The  President  then  appointed  as  an  Auditing  Committee  Drs. 
Otto  J.  Stein  and  Henry  J.  Hartz. 

On  motion  the  President  appointed  a  committee  of  five  to 
serve  as  members  of  the  nominating  committee.  The  following 
were  appointed :  Drs.  J.  A.  Stucky,  James  F.  ]\IcKernon,  G. 
Hudson  ]\Iakuen,  Robert  C.  ]\Iyles  and  Wm.  Ballenger. 

At  the  business  meeting  of  the  second  day  the  following  re- 
ports were  read  and  approved : 
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The  Secretary  takes  pleasure  in  presenting  to  the  Society  a 
copy  of  the  Ninth  Annual  Transactions.  The  volumes  have  al- 
ready been  distributed  to  the  members  and  also  to  various 
libraries,  both  at  home  and  abroad. 

The  Society  is  fortunate  in  having  so  many  prizes  offered  for 
original  work,  the  following  being  the  list  to  be  competed  for : 

Dr.  Curtis  renews  his  off'er  of  a  prize  of  $100.00,  "The  Eti- 
ology and  Treatment  of  Mycosis  Occurring  in  the  Upper  Respi- 
ratory Tract." 

A  prize  of  $100.00  will  be  given  by  Dr.  D.  Braden  Kyle,  of 
Philadelphia,  to  be  competed  for  upon  the  subject  of  "x\trophic 
Rhinitis." 

Dr.  Charles  W.  Richardson,  of  Washington,  D.  C,  offers  a 
prize  of  $100.00  to  be  competed  for,  1905,  upon  the  subject, 
"What  Operative  Treatment  Oft'ers  the  Best  Results  for  the  Cure 
of  Chronic  Suppurative  Frontal  Sinusitis?" 

Dr.  Norval  H.  Pierce,  of  Chicago,  oft'ers  a  prize  of  $100.00, 
to  be  competed  for,  1906,  upon  the  subject,  "Original  Work  on 
Rarification  of  the  Labyrinthine  Capsule." 

Dr.  Edward  B.  Dench,  of  New  York,  offers  a  prize  of  $100.00, 
to  be  competed  for,  1906.  "Chronic  Non-Suppurative  Inflamma- 
tion of  the  Middle  Ear." 

The  papers  thus  far  presented  in  competition  for  these  prizes 
have  not  been  considered  by  the  Council  as  of  sufficient  merit. 

All  those  elected  to  Fellowship  in  the  Society  at  the  last  an- 
nual meeting  have  qualified. 

Dr.  Edward  Friedenberg,  of  New  York,  died  December  10, 
1903.  Dr.  A.  B.  Kibbe,  of  Seattle,  Washington,  died  ]\Iarch  23, 
1903.     Sir  Philip  Smyly  died  May,  1904. 

Including  the  gentlemen  elected  at  the  last  annual  meeting, 
we  have  a  total  membership  of  247. 

There  have  been  three  meetings  of  the  Council  during  the 
past  year. 

There  were  two  resignations. 

Dropped  for  nonpayment  of  dues,  five. 
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The  Secretary  stated  that  the  Council  recommended  a  change 
in  Chapter  VII.,  Section  2,  of  the  By-Laws.  This  Section  at 
present  reads  :  "The  annual  dues  of  each  resident  Fellow  shall 
be  $5.00.    Dues  shall  not  be  required  of  non-resident  Fellows." 

The  Council  recommends  that  this  Section  be  changed  to 
read :    "The  annual  dues  of  each  resident  Fellow  shall  be  $10.00." 

Dr.  George  L.  Richards  moved  that  the  recommendation  of 
the  Council  be  concurred  in.     Seconded  and  carried. 

Dr.  Richards  also  moved  that  when  the  Treasurer  sends  out 
bills  for  payment  of  annual  dues,  a  small  printed  slip  be  attached 
to  each  bill  stating  the  vote  at  this  meeting,  and  why  it  was  neces- 
sary to  increase  the  annual  dues.     Seconded  and  carried. 

On  motion  duly  seconded  and  carried  it  was  voted  that  the 
recommendation  of  the  Council  be  adopted  by  the  Society.  The 
Committee  on  Nomination  then  presented  the  following  report : 

President — Frederic  C.  Cobb,  M.D.,  Chicago,  111. 

Vice-Presidents  and  Chairmen  of  Sections — 

Eastern  Section — S.  >\IacCuen  Smith,  ]\I.D.,  Philadelphia, 

Pa. 
Middle  Section — Thomas  Hubbard,  M.D.,  Toledo,  O. 
Western   Section — j\Iax   A.    Goldstein,    M.D..    St.   Louis, 

Mo. 
Southern  Section — Wm.  Cheatham,  j\I.D..  Louisville,  Ky. 

Secretary — Wendell  C.  Phillips,  ]\I.D.,  40  West  47th  street, 
New  York  City. 

Treasurer — Ewing  \\'.  Day,  ]M.D.,  Westinghouse  Building, 
Pittsburg,  Pa. 

Council — Xorval  H.  Pierce,  M.D.,  Chicago,  111.;  J.  A.  Stucky, 
M.D.,  Lexington,  Ky. ;  Charles  W.  Richardson,  M.D.,  Washing- 
ton, D.  C. ;  Lewis  A.  Coffin,  M.D.,  New  York ;  Thomas  H.  Hal- 
sted,  M.D.,  Syracuse,  N.  Y. ;  Christian  R.  Holmes,  M.D.,  Cin- 
cinnati, O. ;  Edward  B.  Dench,  M.D.,  New  York;  F.  L.  Jack, 
M.D.,  Boston,  Alass. ;  J.  E.  Schadle,  ^I.D.,  St.  Paul,  Minn.; 
Francis  R.  Packard,  ^^I.D.,  Philadelphia,  Pa. 

Library  Committee — H.  Holbrook  Curtis,  M.D.,  New  York; 
G.  Hudson  Makuen,  :\I.D.,  Philadelphia,  Pa. :  Thomas  J.  Harris, 
]\I.D..  New  York;  Cornelms  G.  Coakley,  :\I.D.,  New  York;  Fred- 
eric C.  Cobb.  ]vI.D.,  Boston,  Mass. 

Publication  Committee — Thomas  J.  Harris,  jSI.D.,  Chairman, 
New  York ;  C.  G.  Coakley,  M.D.,  New  York ;  Frederic  C.  Cobb, 
M.D.,  Boston,  Mass. 

On  motion  the  Secretarv  was  instructed  to  cast  the  ballot  of 
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the   Society   for  the  officers  whose  names  had  been  duly  pre- 
sented, which  he  did,  and  they  were  declared  elected. 

The  proposed  changes  in  the  Constitution,  namely,  "abolishing 
the  Sections  and  Chairmen  of  Sections,  but  retaining  four  \'ice- 
Presidents,"  were,  after  free  discussion,  laid  upon  the  table. 

On  motion  the  Secretary  was  authorized  to  issue  credentials 
to  any  members  who  desire  to  attend  the  International  Medical 
Congress. 

On  motion  the  President  was  authorized  to  appoint  a  com- 
mittee of  three  to  collect  subscriptions  from  members  of  the  So- 
ciety for  the  Garcia  Memorial  Fund.  It  was  further  voted  that 
the  Treasurer  be  authorized  to  pay  the  expenses  of  this  com- 
mittee. 

On  motion  a  vote  of  thanks  was  extended  to  Dr.  and  Mrs. 
Pierce  for  their  hospitality  and  to  the  local  profession  of  Chicago 
for  the  many  courtesies  shown  during  the  meeting. 

The  President,  after  expressing  his  appreciation  of  the  cordial 
co-operation  of  the  membership  in  the  administration  of  the  af- 
fairs of  the  Society  during  the  year,  appointed  Drs.  Berens  and 
Bryant  to  escort  the  President-elect,  Dr.  Frederic  C.  Cobb,  to  the 
Chair.  On  taking  the  Chair  Dr.  Cobb  thanked  the  Society  for  the 
honor  conferred  upon  him.  There  being  no  further  business  the 
Society  adjourned. 

(Signed)  Wendell  C.  Phillips,  M.D., 

Secretarv, 
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FELLOWS. 


-^Abraham,  Jos.  H.,  132  W.  44th  St.,  New  York. 

Abrams,  Alva  E.,  78  High  St.,  Hartford,  Conn. 

Adams,  John  L.,  24  E.  46th  St.,  New  York. 
yAlderton,  Henry  A.,  194  Joralemon  St.,  Brooklyn,  N.  Y. 
-T^nderson,  Willis  S.,  Detroit,  Mich. 
-Ard,  F.  C.  604  Park  Ave..  Plainfield,  X.  J. 

Arnold,  J.  Dennis,  1296  Van  Ness  Ave.,  San  Francisco,  Cal. 

Arrowsmith,  Hubert,  180  Clinton  St.,  Brooklyn,  N.  Y. 
^Atkinson,  Wm.  J.,  in  N.  Main  St.,  Paterson,  N.  J. 
— Balleng-er,  Wm.  L.,  100  State  St.,  Chicago,  111. 
— Barnhill,  John  F.,  Indianapolis,  Ind. 

Battle,  S.  Westray,  13  Church  St.,  Asheville,  N.  C. 
—Beck,  Jos.,  100  State  St.,  Chicago,  111. 
— Berens,  Bernard,  2041  Chestnut  St.,  Philadelphia,  Pa. 

Berens,  Conrad,  1707  Arch  St.,  Philadelphia,  Pa. 
-Berens,  T.  Passmore,  35  Park  Avenue,  New  York. 

Black,  Jas.  A.,  406  Sutter  St.,  San  Francisco,  Cal. 

Bolton,  Wm.  J.,  loi  No.  Los  Robles  Ave.,  Pasadena,  Cal. 
—Booth,  Burton  S.,  21  First  St.,  Troy,  N.  Y. 
-Braislin,  W.  C,  217  St.  Jas.  Place,  Brooklyn,  N.  Y. 

Brandegee,  Wm.  P.,  17  W.  46th  St.,  New  York. 
.    Brown,  J.  Price,  37  Carlton  St.,  Toronto,  Ont.,  Can. 
—Bryant,  Wm.  S.,  4SJ^¥M£iili-St.,  New  York.  S?   ^'  ^  S 

Bulette,  Wilbur  W.,  5th  and  Santa  Fe  Aves.,  Pueblo,  Colo. 
-Burnett,  Peter  V.,  170  Keap  St.,  Brooklyn,  N.  Y. 

Butler,  Wm.  K.,  1207  M  St.,  Washington,  D.  C. 
—Calhoun,  A.  W.,  62  Marietta  St.,  Atlanta,  Ga. 
—Campbell,  Wm.  E.,  606  Century  Building,  Atlanta,  Ga. 

Canfield,  R.  Bishop,  103  W.  48th  St.,  New  York. 
'-Chambers,  Talbot  R.,  490  Jersey  Ave.,  Jersey  City,  N.  J. 

Cheatham,  Wm.,  303  W.  Chestnut  St.,  Louisville,  Ky. 
-<^henery,  Wm.  E.,  222  Huntington  Ave.,  Boston,  Mass. 
—Christy,  T.  C,  717  Westinghouse  Bldg.,  Pittsburg,  Pa. 

Church,  Benjamin  F..  Frost  Bldg.,  Los  Angeles,  Cal. 
-Clark,  Jos.  Payson,  409  Marlboro  St.,  Boston,  Mass. 
--Clemens,  Jas.  B.,  19  E.  38th  St.,  New  York. 
— Cline,  L.  C,  224  N.  Meridan  St..  Indianapolis.  Ind. 
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Clough,  Herbert  L.,  Bangor,  Me. 
-Coakley,  C.  G.,  i^=^^^==g^lr  St.,  New  York.  ^1     ^' 

Cobb,  Frederic  C.  11  ^Marlboro  St.,  Boston,  Mass. 
-Coffin,  Lewis  A.{-1|§  \\.  jfllli  St.,  New  York.     //-^  ;?'.i>-if- 

Coggeshall.  Henry.  40  E.'58th  St.,  New  York. 

Cohen,  J.  Solis,  1824  Chestnut  St.,  Philadelphia.  Pa. 

Collins,  Burnett  C,  1163  Dean  St.,  Brooklyn,  N.  Y. 
— Connell,  J.  C,  265  King  St.,  Kingston,  Ontario,  Can. 
— Corwin,  Theodore,  5  A\'.  Park  St.,  Newark,  N.  J. 
— Coolidge,  A.,  613  Beacon  St.,  Boston,  I\Iass. 
— Cott,  Geo.  F.,  531  IMooney  Brisbane  Bldg.,  Buffalo,  N.  Y. 
—Cox,  Chas.  N.,  257  Jefferson  Ave.,  Brooklyn.  N.  Y. 
—Crockett.  Eugene  A.,  226  Marlboro  St.,  Boston,  IMass. 

Crouch,  J.  Frank,  412  Cathedral  St.,  Baltimore,  Md. 
-Culbert,  W'm.  Ledlie,  118  Madison  Ave,  New  York. 
— Culp,  John  F.,  211  Locust  St.,  Harrisburg,  Pa. 
—Curtis,  H.  Holbrook,  118  ]\Iadison  Ave.,  New  York. 
-Dabney,  Wm.  R.,  282  Front  St.,  ]^Iarietta,  O. 
-Day,  Ewing  W.,  71  Westinghouse  Bldg.,  Pittsburg,  Pa. 
— Dench,  Edward  B.,  17  W.  46th  St.,  New  York. 

Dessar,  L.  A.,  156  \\'.  58th  St.,  New  York. 

Donnellan,  Patrick  S.,  1028  Spruce  St.,  Philadelphia,  Pa. 

Douglas,  O.  B.,  26  Pleasant  St.,  Concord,  N.  H. 

Douthett.  J.  :\L.  6fto  Smith  Block.  Pittsburg.  Pa. 
— Dudley,  Wm.  F.,  32  Livingston  St..  Brooklyn,  N.  Y. 

Dudley,  A\'m.  H.,  3  Center  Square,  Easton,  Pa. 
-Duel.  Arthur  B.,  254  ]\Iadison  Ave.,  New  York. 
-Ounn,  John,  314  East  Franklin  St.,  Richmond,  \'a. 
-Dye,  Hobart  S.,  1404  L  St..  N.  \\'..  \\'asbington,  D.  C. 
— Eagleton,  Wells  P.,  15  Lombardy  St.,  Newark,  N.  J. 
—Ellis,  H.  Bert,  245  Bradbury  Bldg.,  Los  Angeles.  Cal. 
— Farrell,  Thomas  H.,  236  Genessee  St.,  Utica,  N.  Y. 

Fetterolf.  Geo.,  328  S.  15th  St..  Philadelphia.  Pa. 
"Fitzpatrick,  T.  A".,  32  Garfield  Place,  Cincinnati,  O. 
—Fleming,  Ernest  W..  214  Bradbury  Block.  Los  Angeles.  Cal. 

Franklin,  W.  Scott,  San  Francisco.  Cal. 
-Freeman,  Walter  J.,  1720  Locust  St..  Philadelphia,  Pa. 
--Freudenthal,  Wolff,  1003  Madison  Ave..  New  York. 

Fryer,  Blencowe  E..  N.  ^^^  Cor.  9th  and  Cherry  Sts.,  Kansas 
City.  Mo. 
— Callaher,  Thomas  J..  California  Bldg..  Denver.  Colo. 

Gibb,  Jos.  S.,  1907  Chestnut  St.,  Philadelphia.  Pa. 
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■  Gildea,  Patrick  F.,  2  Cascade  Ave.,  Colorado  Springs,  Colo. 
Goff.  Waldo  P.,  Clarksburg,  W.  Va. 

-  Goldsmith,  Perry  G.,  Belleville.  Ont. 

Goldstein,  Max  A.,  3858  Westminster  Place,  St.  Louis,  Mo. 
Grady,  L.  B.,  Wilcox  Bldg.,  Nashville,  Tenn. 
Grant,  Dundas,  Cavandish  Square,  London,  Eng. 
—Grayson,  Chas.  P.,  251  S.  i6th  St.,  Philadelphia,  Pa. 

-  <jreene,  D.  C,  Jr..  12  \\\  Cedar  St.,  Boston,  Mass. 
Griffin,  Edwin  H.,  112  W.  45th  St.,  New  York. 
Haddock,  Chas.  W.,  14  Bartlett  St.,  Beverly,  ?\Iass. 

— Halsted,  Thomas  H.,  831  University  Block,  Syracuse,  N.  Y. 

Harris,  Thomas  J.,  117  E.  40th  St.,  New  York. 

Hartz,  Henry  J.,  27  Adams  Ave.  E.,  Detroit,  ]\Iich. 
— Haskin,  Wm.  H.,  42  E.  41st  St.,  New  York. 

Heckel,  Edward  B.,  254  Penn  Ave.,  Allegheny,  Pa. 

Hepburn,  Neill  J.,  317  W.  23d  St.,  New  York. 

Heryng,  T..  Warsaw,  Russia. 
-Hinkel,  F.  W.,  581  Delaware  Ave.,  Buffalo.  N.  Y. 
-Holmes,  Christian  R..  8  E.  8th  St.,  Cincinnati,  O. 
—Holmes.  Edgar  ]\I..  531  Beacon  St.,  Boston,  ]vlass. 

Holt.  Edward  E.,  Portland.  .Me. 

Hoople.  H.  Nelson,  253  Gates  Ave.,  Brooklyn,  N.  Y. 

Hopkins,  F.  E.,  25  Harrison  Ave.,  Springfield,  Mass. 
-Hopkins,  Wm.  E.,  803  Sutter  St.,  San  Francisco,  Cal. 

Hubbard,  Dwight  L.,  135  ^^^  94th  St.,  New  York. 
— Hubbard,  Thomas,  205  Ontario  St.,  Toledo,  O. 

-  Hurd,  Lee  :\L,  19  E.  38th  St.,  New  York.        /  : 
Hyatt,  Frank,  1022  14th  St..  N.  W.,  \\'ashington,  D.  C. 

— Ingals,  E.  Fletcher,  34  Wa.shington  St.,  Chicago,  111. 
— Ingersoll,  John  'SI.,  50  Euclid  Ave.,  Cleveland.  O. 
-Jack,  F.  L.,  215  Beacon  St.,  Boston,  Mass. 
^Jackson,  Chevalier.  428  Park  Bldg.,  Pittsburg,  Pa. 
-Jackson,  Oliver  H.,  34  N.  IMain  St.,  Fall  River,  ]\Iass. 
-Joachim,  Otto,  501  ]\Iacheca  Bldg.,  New  Orleans,  La. 

Joal,  Jos.,  yiont  Dore,  Puy  de  Dome,  Paris,  France. 

Johnson,  Walter  B.,  170  Broadway,  Paterson,  N.  J. 

Karwowski,  Constantine,  Warsaw,  Russia. 

Keiper,  Geo.  F.,  Lafayette.  Ind. 

Keller,  Thomas  F.,  423  Spitzer  Bldg..  Toledo,  O. 
— Kenefick,  Jos.  A.,  29  W.  36th  St.,  New  York. 

Kennon,  Beverley  R.,  64  Granby  St.,  Norfolk,  Va. 

-  Kent.  T.  L..  iioi  Church  St..  Lynchburg.  Va. 
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Kimball,  Irving  E.,  717  Congress  St.,  Portland,  Me. 

Kirkpatrick,  E.  A.,  Pleasant  St.,  Halifax,  N.  S. 

Knowles,  W.  F.,  220  Clarendon  St.,  Boston,  Mass. 
-Koyle,  F.  H.,  199  Main  St.,  Hornellsville.  X.  Y. 
-Kyle,  D.  B.,  15 17  Walnut  St.,  Philadelphia,  Pa. 

Lanfried,  C.  J.,  124  Baronne  St.,  New  Orleans,  La. 

Law,  Edward,  London,  Eng. 
— Lederman,  ALD.,  58  E.  75th  St.,  New  York. 

Leland,  Geo.  A.,  669  Boylston  St.,  Boston,  Mass. 

Leonard,  Z.  L.,  19  W.  120th  St.,  New  York. 

Lester,  John  C,  179  Schermerhorn  St.,  Brooklyn,  N.  Y. 
-Levy,  Robert,  300  California  Bldg.,  Denver,  Colo. 

-  Lewis,  Robert,  Jr.,  48  W.  40th  St.,  New  York. 
Lincoln,  Wm.  R.,  Lennox  Bldg.,  Cleveland,  O. 
Linhart,  C.  P.,  Hotel  \^endome,  Columbus,  O. 
Loeb,  H.  W.,  3559  Olive  St.,  St.  Louis,  AIo. 

^Logan,  Jas.  E.,  1208  Wyandotte  St.,  Kansas  City,  Mo. 
Losey,  Clifford  S.,  31  Washington  St.,  Chicago,  111. 

-  Lowman.  John  B.,  142  Park  Place,  Johnstown,  Pa. 
Luc,  H.,  54  Rue  de  Varenne,  Paris,  France. 

— Lutz,  Stephen  H.,  598  Madison  St.,  Brooklyn,  N.  Y. 
— Mabon,  John  S.,  721  Sandusky  St.,  Allegheny,  Pa. 

MacCoy,  Alex.,  1338  Walnut  St.,  Philadelphia,  Pa. 

Macintyre.  John,  Glasgow,  Scotland. 
-Makuen,  G.  H.,  1627  Walnut  St.,  Philadelphia,  Pa. 

Malcolm,  Percy  E.  D.,  118  x\Iadison  Ave.,  New  York. 

Manson,  Chas.  A.,  123  E.  36th  St.,  New  York. 

Martin,  A.,  Paris,  France. 

Martin,  W.  A..  135  Geary  St.,  San  Francisco,  Cal. 
-Martinez,  Emilio,  32  Neptuno  St.,  Havana.  Cuba. 
—Means,  Chas.  S.,  715  N.  High  St.,  Columbus,  O. 
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